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FOR PAM AMERICAN'S 
MEW DC-3 s 

As an important part of its forward-looking 
program for speeding up service between the 
Americas, thirteen new DC-3’s will soon go into 
service over the inter-American routes of the Pan 
American Airways System. 

In selecting Twin Wasps to power these 
additions to its fleet, Pan American reflects the 
world -wide recognition of the dependability of 
Pratt & Whitney engines. 

PRATT & WHITNEY AIRCRAFT 

One of the three divisions of 

UNITED AIRCRAFT CORPORATION 

EAST HARTFORD, CONNECTICUT 




ANSWERS 




4. Why is lead tetraethyl added to 
gasoline? 

5. What is a line squall? 

6. What advantage can be obtained 
by the use of 100 octane fuel over 
87 octane? 


S hell engineers have developed a 
gasoline that gives you better all- 
round performance— quicker starting, 
more “revs” during the take-off and 
climb, as well as lower fuel consump- 
tion. The answer is that Shell Avia- 
tion Gasoline is a balanced fuel ! 

Why not follow the lead of experi- 
enced pilots in commercial and pri- 
vate flying and switch to Shell Avia- 
tion Gasoline today? 

Just call or write Shell Aviation De- 
partment, SO West 50th Street, New 
York City: Shell Building, San Francisco; 
Shell Building, St. Louis. 


ignition of the gasoline mixture be- 
fore the spark occurs at the engine's 

of sunset or early twilight. The varia- 

of sunrise or sunset. Radio signal 
waves reflected from the distorted 


sudden brief flash of wind somewhat 


quickly, accompanied by a shower of 
rain or hail and often thunder and 
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INSTALLMENTS 

When the curtain rises on the new 1940 Piper Cubs you 
will be greeted with further striking evidence of the suc- 
cess of the Piper Policy of Progress — more and more 
airplane for less and less money! With prices starting as 
low as §995 (only §333 down!) you will see the most amaz- 
ing values in the brilliant history of aviation. Get in touch 
with the nearest authorized Piper Cub Dealer right away 
and make an early appointment for a free flight demon- 
stration in a new 1940 Piper Cub. When you fly it you'll 
want to buy it. Fortunately, the Piper Cub is the easiest- 
to-fly as well as the casiest-to-buy plane in the world! 


FREE! Send today for free 1940 literature 
available soon. Piper Aircraft Corporation, 129 
A Street, Lock Haven, Pa., U.S.A. . . . Cub 
Aircraft Company, Ltd., Copenhagen, Denmark. 


Buy a New Cub ik Time to Fly on tub 1940 Cue Convoy to Floiuda 



i OUTSELLS ALL OTHER LIGHT PLANES COMBINED 
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... In Your PIPER- 
CUB — Powered with 
the Standard 

A- 50 




Available in 50 — 65 and 75 Horsepov 


Pontinental Motors ror poration 

Aircraft Engine f jivision 



PHILLIPS 


IT COSTS LESS TO USE PH 


Savings in assembly time with Phillips 
Screws . . . offset many times the difference 
in the price. 

Driving is easier and safer. The Phillips 
Screw clings to the driver. This saves time 
formerly wasted when driving slotted 
in an awkward position. Driving is 
faster because the driver can’t slip out of 
the recess; spiral and power drivers are safe 
use. 

AVERAGE 50% SAVING IN ASSEMBLY COST 

Phillips Recessed Head Screws are the 
modem, economical fastening method 
. . . Used in those plants where every 
advantage is taken of cost-saving ideas. 
Write today to one of the firms below 
for further information regarding 
tighter assemblies, freedom from burrs 
and split heads, improved appear- 
ance, etc. 




‘HALLO WELL’ 

STEEL 

WORK-BENCHES 
BELONG 
IN YOUR SHOP 

— for work-benches play an important part 
wherever precision, production — line or 
maintenance work is done, and 
“HALLOWELL” Steel Work- 
Benches incorporate the 3 advan- 
tages — SMOOTH WORKING 
SURFACE, LASTING RIGID- 
ITY and EASY MOVABILITY 
— which mean 
greater effici- 
ency and sav- 
ings. Take the 
tip from Alli- 
son Engineer- 
ing Co. — they 
are using 82! 




SMOOTH WORKING SURFACE 
"Hallowell” Bench models, whether 
specified with all-steel tops ; part wood, 
part steel tops or all-wood tops, pro- 
vide a smoother working surface which 
stands up under lifetimes of rou 
treatment. 

LASTING RIGIDITY Heavy flanged 
steel leg construction assures you per- 
manent stability. Years of hard service 
cannot cause “Hallowell” Benches to 
rock or get wobbly. 

EASY MOVABILITY “Hallowell” 
Benches are so constructed that they 
are easily and quickly taken apart for 
moving to new shop locations. They can be re-set-up strong 
and sturdy as ever. (Just try that with a wooden bench 
and you'll have only a pile of kindling.) Two or more 
“Hallowell” Benches can be joined end to end to provide a 
long, continuous working surface whenever desired. 
MODELS AND TYPES There are over 1300 different 
“Hallowell” Bench combinations available so you can be 
of getting just what you want. All are exceptionally 
in price and can be shipped promptly. 

WRITE FOR CATALOG 

Standard Pressed Steel Co. 


JENKINTOWN, PENNA. 
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Immediate acceptance of the new 
1940 Howard as the top 4-5 place 
airplane of the year is evidenced by 
deliveries to the Civil Aeronautics 
Authority, the Illinois State Aeronau- 
tics Commission, and many orders 
from business concerns and sportsman 
fliers. 

With doubled manufacturing capac- 
ity and an enlarged organization, 
orders from both domestic and export 
buyers may now be promptly filled. 

Consult us for a delivery date on the 
new Howard, the outstanding 5 place 
airplane of its class. 


This newest airplane for the New Year 
is a worthy successor to the Howards 
now in service. 

Already famed for speed, this 1 940 
model combines even better stability 
in flight with a landing ease which 
brings confidence. It carries more use- 
ful load in an enlarged, sound-proofed 
cabin for five (5), and has ample bag- 
gage space and fuel capacity for long 
trips. 

You will want to inspect and fly this 
new Howard. Ask for a demonstration 
by our Distributors or Factory Repre- 
sentatives. 




OWARD AIRCRAFT CORPORATION 


5 3 0 3 W. 6 5th STREET 


CHICAGO, ILL., U. 
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E N ROUTE TO THE AIR MANEUVERS at Miami, Florida, you'll find yourself 
among friends, at any of these airports. 

Moreover, you will be able to get tip-top inspection, tune-up and hangar 
service. And you can have your ship serviced with Texaco Aviation Gasoline 
and New Texaco Airplane Oil. 

How the airlines rate Texaco is shown by the following: 

More scheduled airline mileage, within the U. S. and to other countries, is 
flown with Texaco than with any other brand. 

Texaco Aviation Products are available at all important airports. In case 
you can’t get them where you are located, phone the nearest of our 2279 
.warehouses in the U. S., or write : 

The Texas Company, Aviation Division, 135 East 42nd St., New York, N. Y. 


T E X AC O Aviation Products 

AVIATION 

AVIATION December, 1933 






AIR-PORTSNOW CLEARING! 




-DO IT AT LESS COST WITH FWD TRUCKS 


D ESIGNED expressly with snow removal service in mind, FWD 
trucks are the nation's first choice for this important job. This 
national preference arises from the fact that FWD puts more of 
the developed power behind the snowplow — special gear ratios, 
ample reserve power, the use of special steels, and the balanced 
traction of four driving wheels distinguish these powerful trucks 
from equipment merely commandeered for snow removal service. 
Airports find the FWD truck handles not only snow removal but 
the complete airport maintenance problem. Equipped with bull- 
dozers and dig-and-carry earth movers FWD trucks, single handed, 
have built complete airports. The FWD answers every need — 
from fast, low-cost snow removal to maintenance service at dis- 
tant emergency landing fields. 

FWD specializes in building equipment for airport service — new 
developments and methods for maintenance are given thorough 
and practical tests under actual operating conditions at the 
Municipal Airport in Clintonville . . . Cost data and operating 
records on airport snow removal are available and will be 
gladly sent to you on request. 

THE FOUR WHEEL DRIVE AUTO COMPANY 

CLINTONVILLE, WISCONSIN Canadian Factory: KITCHENER, ONTARIO 

The World'* Oldest and Lorgotl Manufacturer of Four Wheel Drive Iruclu 

• 

FWD track, ar. bail! in .iia. ranging From I-V4 ta 25 ton. capacity in both four-whool and .ix- 




and you GOT it! 

Frank Brady is trying on his new winter flying suit. 


How did he get it? 


-THE FIRST STEP IS THE 


m ife 







All-Service BOMBERS 


Swift .... 

. . Powerful . . 
.... Versatile 

Wings — full cantilever tapered low 
wing monoplane. 

Fuselage — Semi -monocoque con- 

temal surfaces. Forward section of 
transparent panels for maximum visi- 
bility. Three places. 

Power Plant — two geared and 
super-charged radial air-cooled en- 
gines, equipped with three-bladed con- 
stant speed, full-feathering propellers. 
Dimensions — span 61' 4"; length, 
46'S"; wing area, 53S.5 sq. ft.; gross 
weight, 16,500 lbs. 


Combining in high degree the three primary essentials of tacti- 
cal utility * * * high speed, maneuverability and fire power * * * 
Martin Model 167W, latest of the famous lineage of Martin 
Bombers, is a four-purpose military plane completely new in 
design and embodying the most modern aerodynamic features. 
Used as a high speed bomber, for long range reconnaissance, for 
ground attack or as a twin engine fighter, it fulfills its mission with- 
out sacrifice of the desirable characteristics of any of these types. 
Specifically designed for fast mass-production, Martin 167W is 
available for export. Correspondence is invited. 

THE GLENN L. MARTIN COMPANY, BALTIMORE, MARYLAND 



MARTIN 



extension for North American Aviation Co., Inglewood, Cal., recently 


aplctcd by Austin. 


Boeing Assembly Plant, Seattle, Wash., designed by Austin 


Large assembly pla 


Buildings with a Future to 

ADVANCED D E S I G N . . . S P E E D IN CONSTRUCTION 
ARE IMPORTANT ADVANTAGES 


Anticipate Tomorrow’s Needs 

...GUARANTEED DATE OF COMPLETION 
. . . OFFERED BY AUSTIN 


What shall it profit a firm . . . if they build a new plant 
apparently utilizing every economy in layout and con- 
struction which seemed important at the time, only to 
find a few short months later that their buildings lack 
flexibility to meet changing production requirements and 
to permit of simple and economical expansion. Can any 
rapidly growing industry . . . particularly Aviation afford 
to have facilities that cannot be expanded economically 
and quickly? 

“Buildings with a future" must first he designed with 
sufficient farsightedness to anticipate the needs of the 



years ahead on a practical and economical basis. This 
“built in” flexibility and expandability represent the plus 
value to be found in advanced design. 

A Boeing project, illustrated here, is a typical example. 
In 1936 a new plant for the assembly of this company’s 
Flying Fortresses and Slratolincrs, which provided wide, 
clear spans of 200 feet with 35 foot clearance, was designed 
and built by Austin. One and one-half years later when 
additional assembly space was required the expansion was 
accomplished quickly and at low cost. 

In another recent case . . . that of a Trans-Canada Air 
Lines Terminal at Winnipeg, Manitoba, the hangar section 
has a 100-foot clear span, but its design permits expansion 
of the clear span to 200 feet, easily , quickly and economically. 

These examples, and many like them, serve to show how 
the Austin Method of co-ordinating design and construc- 
tion can protect any building plans you may have in mind 
from quickly becoming obsolete and inadequate as your 
needs and requirements increase. Austin’s broad experience 


THE AUSTIN COMPANY 

16112 EUCLID AVE., 


NEW YORK t9 Rector Street, Whitehall 4-6393 

PHILADELPHIA 1229 Com'l Trust Bldg., Rittenhouse 8670 

PITTSBURGH 332 Unioe Trust Bldg., Atlantic 3877 

CLEVELAND 16112 Euclid Avenue, Glenville 5400 

DETROIT 2842 West Grand Blvd., Madison 8874 

INDIANAPOLIS 206 Hunte-Mansur Bldg., Riley 1082 



in the aviation industry dates back more than 21 years 
and has resulted from the handling of projects in 85 cities 
and 35 states, from Coast to Coast and in Canada. These 
projects include aircraft factories, engine plants, assembly 
and accessory plants, complete airports, dirigible docks, 
wind tunnels, test buildings, hangars, administration and 
terminal buildings, etc. 

Recent Austin clients in the Aircraft manufacturing, 
parts and accessory' fields include: 




Ex -CcH -O Corp. 

Watcrbury Tool Co. (Sub. 
of Sperry Corp.) 


Speed with “ guaranteed dule of completion ” has been a 
natural result of this specialized experience ... for example 


ENGINEERS AND BUILDERS 

CLEVELAND, OHIO 


CHICAGO 510 N. Dearborn Street, Superior 6100 

ST. LOUIS 1198 Arcade Building, Main 1058 

HOUSTON 1616 Second Nat! Bank Bldg., Capital 1676 

SEATTLE 877 Dexter-Horlon Bldg., Elliott 5450 

OAKLAND 1924 Broadway, Highgate 3424 

IOS ANGELES 777 E. Wellington St., Richmond 2231 


Metropolitan Bldg., Elgin 1615 


Austin will provide economical and highly flexible floor space 
in 90, 60 or even 30 working days depending upon size. 

Under the Austin Method of “Undivided Responsibility,” 
layout, design and construction of the complete project is 
handled by one responsible organization, under one con- 
tract with guarantees in advance: (A) moderate costs; (B) 
quality of workmanship and materials; (C) time of com- 
pletion, with bonus and penalty clause if desired. 

Austin’s 13 offices offer you a “truly nationwide” service. 
Any one of them will gladly' furnish design suggestions and 
cost estimates. 
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ON YOUR NEW SHIP SPECIFY GOODYEAR AIRPLANE TIRES, WHEELS AND BRAKES 
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FOR DATA applicable to your proposed or 
present operating problems, simply write 
the Market Research Department, Lockheed 
Aircraft Corporation, Burbank, California. 


PERFORMANCE TESTS prove the new Lodestar’s air- 
line-ability. With two engines, this medium size transport 
will cruise at 203 m.p.h. at 60% power... cruising range 
1042 miles with full passenger load of fourteen, crew of 
three and 685 pounds of baggage and cargo. 

Other outstanding features for airline operations: low 
seat mile cost... modern passenger accommodations... mois- 
ture resistant sound-proofing... newly designed stewardess 
equipment... dynamically suspended engines... hydromatic 
propellers ... facilities for easier, quicker cargo handling. 


LOOK TO LOCKHEED FOR LEADERSHIP 


Picked Up Along 
Editorial Airways 



» PRODUCTION, and more pro- 
duction is the keynote in the aircraft 
industry today. As we pointed out 
last January ("Box Score”) large 
scale production is the most important 
element in the measure of air power 
today. It has taken us in the United 
States a long time to realize how far 
we have lagged certain European 
nations in the matter of aircraft pro- 
duction. But the tide has turned. 
We are now engaged in building up 
our productive facilities at a rate far 
beyond anyone's expectations several 
years back. It is for that reason that 
we have devoted this entire issue of 
Aviation to an examination of what 
is going on in certain of our larger 
producing plants — in tooling up for 
national air defense. It has been im- 
possible to cover every plant in the 
country — not only would it have been 
difficult to find enough space to treat 
them adequately, but also in some 
cases there were excellent reasons 
why the production story could not 
be told at this time. Although the 
present review is not comprehensive, 
wc hope that as time goes on it will 
be possible to bring to the readers of 
Aviation, the detailed story of the 
tools and equipment of most of those 
other outstanding manufacturing 
plants that are not covered in the 
present case. For those in the air- 
craft industry who are now engaged 
in expanding their plants and tooling, 
a classified directory of machine tools 
and other production equipment manu- 
facturers has been included in this 
issue. An effort has been made to 
include in this listing all those com- 
panies that arc manufacturing impor- 
tant equipment for the airplane and 
engine builders. Although our re- 

impossible under the circumstances 
that some have been missed. We 
would welcome any additions or cor- 
rections to our published listing from 
any source. 


» ALL QUIET (at least relatively) 
on Europe’s belligerent air fronts. 
Continual reports come through of 
minor raiding and reconaissance, also 
of a certain amount of dog fighting 
over the western front. So far (again 
with reservations because anything 
can happen at any time now) neither 
side has attempted serious large scale 


raiding by air into the industrial 
areas. We heard A1 Williams say the 
other night that this has been not a 
"phoney’’ but a “funny” war. It 
hasn’t been funny, of course, for the 
relatively few individuals that have 
gotten in the way of machine gun 
bullets or archie bursts, but it has 
certainly not developed so far along 



AWARDEES OF THE MONTH: The month of November was marked by announcement 
of Transport Airplanes." 



DONALD WILLS DOUGLAS. 1939 Gug. 
one of the leading Aviation figures in 


graduate of Massachusetts Institute of 

developments ' of the Transport Typo 
genheim award. Presentation will be 

in New York on January 26, 1940. He 
was President of lAeS in 1935. 






Early in 1940 another air line will Distinctively styled inside and out, 

turn to Wright Cyclone- powered TTfAKIV these new 21-passenger airliners af- 


equipment when Pennsylvania-Central’s 
"Capital Fleet” of Douglas DC-3’s is put 
into operation on its key route, serving the 
capitals of industry between Detroit and 
Norfolk with intermediate stops at Cleve- 
land, Akron, Pittsburgh and Washington. 

Pennsylvania-Central’s new 21-passenger 
transports will increase their seating capacity 
100% to meet their steady growth of traf- 
fic volume. The ships are each powered by 
two 1 100-H.P. Wright Cyclone Engines. 


ford new luxury in air travel accommodations. 
Furthermore, new methods of sound-proofing 
make them quiet to an unprecedented degree. 

The adoption of Wright Cyclones by this 
progressive air line marks another step in 
the trend which maintains the Wright Cy- 
clone as the outstanding power equipment 
of leading air lines throughout the world. 

WRIGHT AERONAUTICAL CORPORATION 
Paterson New Jersey 

A Division of Curtiss-Upright Corporation 
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the pattern imagined by most of us 
who have given considerable thought 
to air war and the uses of air power. 


» BEHIND THE LINES, however, 
work has been going forward at a 
feverish pace in preparation for the 
actual outbreak of the real war in the 
air. Although it has been impossible 
to do much accurate checking under 
the circumstances, it seems not un- 
likely that Great Britain has pushed 
aircraft production up close to top 
capacity. We doubt, however, if the 
present pressure exceeds that which 
was exerted during the Spring and 
Summer when everything was in high 
gear. Taking into account a number 
of factors, it seems likely that output 
has been pushed beyond the figures 
claimed for Summer. Our own guess 
was that by early Fall British fac- 
tories were turning out approximately 
1,000 units per month, and by now 
maybe pushing along toward the 1200 
machines per month level. 

Under pressure of actual war there 
is little doubt also but that France is 
beginning to pull herself out of the 
production slough in which she found 
herself last year. Again, actual figures 
are lacking, but the probabilities are 
that French output may be approach- 
ing 400 units per month toward year's 
end. Between them it seems likely 
that French and British factories are 
putting 1600 to 1700 completed air- 
planes on the line every month. 

» IN THE MEANTIME, it is a 
fair assumption that German aircraft 
factories have not been idle. Based 
on observations made in Germany in 
recent years and cross checking with 
other available information, it seems 
likely that German output could easily 
be double the average production esti- 
mates for last year, that it would not 
seem impossible that German facto- 
ries are turning out aircraft at the rate 
of about 2,000 units per month at the 
present time. Factories such as the 
great Heinkel plant at Oranicnburg, 
Henschel's near Berlin and Junker's 
at Dessau that were idling along on 
a one-shift per day basis when your 
editor visited Germany last Fall are 
now doubtless in full production. 
Generally speaking, shifting an air- 
craft manufacturing operation from 
one to three shifts per day does not 
triple the production, nor can three 
times the number of employees be 
worked efficiently. At this stage it 
may be reasonable to assume that the 
German aircraft industry has gone on 
a three-shifts per day basis, but that 
the personnel employed has been not 
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much more than doubled, and that the 
output has been about doubled. This 
sort of reasoning yields about a 400,- 
000 figure for personnel now engaged 
in the industry, and also the approxi- 
mate 2,000-plane-pcr-month output 
estimated above. The question of the 
moment is, however, can Germany 
stand this pace indefinitely, or will 
she soon reach the end of her material 
resources, at least as far as aviation 
materials are concerned? Some in- 
formed observers say one year at the 
most. That is one of those questions 

unanswered. 


» BEST EFFORT, so far, to answer 
questions concerning Germany's (and 
the Allies’) staying power in the cur- 
rent conflict is in “Handbook of the 
War” by deWilde, Popper and Clark, 


and just published by Houghton 
Mifflin Co. It is a joint effort of the 
Time-Life-Fortune group and the For- 
eign Policy Association to round up 
the whole problem of causes, strategy, 
tactics and probable trends. The au- 
thors deal intelligently with the com- 
plicated problems of armies, navies and 
air forces, and, more important, — 
they have made extensive studies of 
the economic background of the bel- 
ligerents to determine their sources of 
supply for essential materials, and their 
ability to transport such materials to 
the places they are to be used. How 
the war is to be paid for, and by 
whom, comes in for its share of atten- 
tion. By and large, the German 
Reich comes out of this searching 
examination not too badly, a thought 
that may well give pause to those 
who are expecting a quick and easy 
termination of the struggle. The 
next-to-last chapter on Propaganda 
should be required reading for every 
American citizen. 
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Why your Landing Gear 

source ought to be Bendix 


When you call in Bendix on a landing gear application your prob- 
lem has been put into safe hands. While the particular specifica- 
tions which result may be new, the basic job is thoroughly familiar. 
Here at Bendix, we know, from a dozen years’ specialized expe- 
rience, precisely what has to be done . . . also what has to be avoided. 

Every factor affecting the production of your work at Bendix is 

cision machining, are rigidly checked, of course; but back of and 
beyond all this, the strictest metallurgical control is maintained 

So, quite apart from any considerations of preference or patents 
or price or proximity, if your landing gear source is Bendix, your 

BENDIX PRODUCTS DIVISION 
of Bendix Aviation Corporation, South Bend, Indiana 


Bendix 

EAR EQUIPMENT 



» Mr, Theodore Hai.sic, a former 
blacksmith in Detroit, has offered for 
Mr. Henry Ford’s collection a Louis 
XIV carriage which was left at his 
shop for repairs sixty years ago. The 
carriage represented the last word in 
coach construction when it was built 
in 1835 and, according to the Detroit 
Free Press description, “is equipped 
with steps that drop automatically 
when the doors open." 

How many of you aeronautical en- 
gineers thought that idea was original 
with you when you first worked it out 

» A tour through Mr. Ford's Green- 
field Village and a study of his collec- 
tion of antiques would be good for the 
soul of any aeronautical engineer. In 
some of the old farm implements and 
old machinery, in wooden gears and 
hand-forged levers, he will find many 
of the bright ideas which he prob- 
ably thinks were born in the 20th 
century. We speak from experience 
as we were startled to see, on a 

tachable back rest which is now used 
on a Navy observation plane. 


» The "Out Bovs” certainly knew a 
thing or two about engineering and. 



saving machinery. We used to have 
the pleasure of working with one of 
the best of this country’s airplane de- 
signers, and he would generally say, as 


he started a sketch, "I saw something 
on a reaper-and-binder once that will 
solve this problem right nicely.’’ 

» The formal dedication of North 
Beach airport in New York City went 
off in fine style, with Amon Carter 
standing directly behind the speaker’s 
stand (probably with his six-guns un- 
limbered) to make sure that none of 
the speakers said anything which 
might detract from the shining glory 
of Fort Worth, Mayor LaGuardia 
had even abandoned his black som- 
brero in favor of one of Mr. Carter’s 
famous ten-gallon gift variety. 

Speaking of hats, it was regrettable 
that Grover Whalen was unable to be 
present at such a big event— at least 
we assume he was not present as the 
N. Y. Times stated “there was not a 
high hat within a mile of the speaker's 
platform.” 

»The Times also reported that 
“Colonel Somervell, in his brief ad- 
dress presenting the airport to the 
city, declared with pride that the air- 
port and the World’s Fair were the 
‘two fastest moving large construction 
jjobjjsj jin this city.”’ 

You can’t blame the typesetter — 
he probably had a mental picture of 
the men working on those speedy 
W.P.A. jjobjjsj. 

» Dr. John T. MacDonald, flight 
surgeon for Pan-American Airways, 
stated before a Medical Association 
meeting in Hollywood that flying is 
developing healthier men. He is 
quoted as saying that: “Tests have 
shown that air transport pilots with 
a million miles of flying to their credit 
are actually in better physical condi- 
tion than when they began their 
careers. They see better (in some 
cases their eyesight is 20 percent 
above normal), their hearts and lungs 
are sounder, they possess greater emo- 
tional stability and they have 15 per- 
cent more red blood. A great deal of it 


has resulted from a system of living 
developed by the pilots. Improve- 

linary conditioning methods, however, 
may extend to the next generation. 
Children of veteran pilots are likely to 
inherit keener eyes and minds and a 
better sense of balance than the off- 
spring of average men.’’ 

Now there's a man who’s really 
doing his bit toward getting pilots 
back on their proper romantic basis 

fair sex in particular. You’ll remem- 
ber we’ve been complaining bitterly 
for years about the people who were 
stripping the romance away from 
flying — orders to Army pilots to re- 
move false teeth before flights, design- 
ing of fertilizer-spreading planes, but 
Dr. MacDonald is the first man to 
have responded to our clear clarion call. 

» Detroit Free Press headline : “AGE 
OF GLORIOUS IDLENESS IS NEAR, 
SAVANTS BELIEVE”, referring to the 



» A news item states that another 
attempt to deliver mail by means of 
a rocket ended in disaster, this most 
recent experiment having been tried 
out in Cuba. 

Once again we’d like to ask our 
tinue 'Using regular air mail for the 


’’AVIATIONS LEAD LATE RALLY” 
’’AVIATION BLOE CHIPS LEAD ADVANCE.” 
’’AIRCRAFTS DOMINATE WHIRLWIND 
SESSION IN STOCK MARKET” 

Financial Page Headlines 
My! My! Who remembers the 
days not so very long ago when 
aeronautical stocks had to cat out in 
the kitchen with the hired man and 
the maid-of-all-work? 




* * * * * Aviation for 


"The building up of early and a large scale munitions produc- 
tion capacity by the American industry and the continuous 
operation of the necessary manufacturing facilities is of vital 
importance to National Defense. To obtain this end, the War 
and Navy Departments reserve the right to control, in accord- 


AMERICA FIRST! 


T HE TWO QUOTATIONS ABOVE refer to the 
recently revised policy of the War and Navy De- 
partments covering the release of aircraft, aircraft 
engines, and items of aircraft equipment and accesso- 
ries for export and domestic sale as drafted by the joint 
A-N Aeronautical Board on 28 September and issued 
on 5 October. They are a part of the introduction 
to a document that deserves a careful reading by every- 
one connected with this industry. 

As with most other regulatory measures promulgated 
in wartime or under conditions of unusual stress, it lias 
evoked some loud squawks of protest. Some see in 


its provision for inspection and approval of equipment 
for export nothing but additional annoyance and delay 
in increased red-tape and paper-work. Others are 
taking a gloomier view. They claim to see the hand of 
government restriction reaching out to interfere with 
their right to sell their products to whomever and 
whenever they please. The most pessimistic go even 
further and see the shadow of absolute government 
control, if not of out and out government ownership, 
creeping up on the aviation industry. 

After reviewing the situation, however, we cannot 
see that any such extreme view is justified at this time. 




December, 1939 * * * * 


fense. However, deliveries of 
equipment being manufactured, 
or to be manufactured for the 
U. S. Government will not be in- 
terrupted in order to produce 
aeronautical equipment for other 
customers." 

Maj. Gen. H. H. Arnold, 


Harry H. Woodring, 


There is no doubt about the additional red tape and 
probability of delay in making shipments while gov- 
ernment inspectors decided whether this or that gadget 
can qualify under the release policy. But while putting 
up with such annoyances, it will do well to keep in mind 
the real intent of the War and Navy Departments in 
the whole matter. 

Never before lias this government offered so much 
encouragement for the selling of up to date aircraft 
abroad. Under former restrictive measures, it was 
often necessary to wait as much as two full years before 
release could be obtained for export on articles of 
interest to the Army or Navy. Under the new policy 
that has been scaled down to the extent that it is now 
possible for manufacturers to offer in foreign markets 
thoroughly modern design in military aircraft and 


Chief concern of the Aeronautical Board has been to 
preserve one fundamental principle, — that our own 
interests be protected above all else. The new release 
policy is intended as a form of insurance that will 
guarantee, first, that the sale of aircraft to belligerents 
abroad must not interfere with the requirements of 
our own national defense program, and second, that 
manufacturers must guarantee that our own people 
must have first access to the fruits of America’s in- 
genuity. If everyone on the industrial front keeps 
firmly in mind the principle of AMERICA FIRST, 
there should be no danger of undue interference on the 
part of the government in anyone’s private dealings with 
outside customers. What the industry must do is to 
impose a certain amount of self discipline on itself. It 
must police itself by common consent if it is to escape 
policing and final control by outsiders. 



New Allison Plant is 

NO TOPSY 


It was Built from the Beginning for Fixed Capacity 
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PRODUCTION 


2,500,000 


“2,000,000 


The sjory of North AmericohVspfectacItalar 
three years. 


{ production record of j^^past 


; 1,000,000 


500,000 


R EVIEWING the sales curve es- 
tablished during the past few 
months, and after watching the finished 
airplanes roll off the final assembly 
line in systematic order, one feels that 
something really worth while in air- 
craft production has been accomplished 
at North American Aviation. 

However, it is all too easy to over- 
look many of the contributing factors 
that go to make up a smooth and 
efficient flow of production. We have 
been very fortunate in that we have 
received orders for airplanes in rather 
large quantities, which has enabled us 
to utilize our organization and factory 
to the very best advantage. Another 
bit of good fortune is that our factory 
buildings were recently constructed, 
which enabled us to design them to fit 
the modern methods now employed in 
the manufacture of the modern air- 
plane. Also, we have expanded our 
organization gradually which has given 
us a healthy condition with regard to 
training personnel and has enabled us 
to keep most of our trained personnel 
steadily employed. 

Further in the article our factory 
layout will be described in more de- 
tail, but at this point it might be in- 
teresting to take for example a con- 
tract for two hundred planes and 
trace it through the factory. Upon 


receipt of such a contract, written 
General Orders are issued from the 
president's office. These orders assign 
the account number, quantity of planes, 
and give the authority to proceed with 
the contract. 

The engineering department pro- 
ceeds with the detail design of the air- 
plane, keeping in mind that the well 
engineered airplane is designed for 
production as well as for performance. 
A design engineered for ease of manu- 
facture and assembly is the first and 
most important contribution to effi- 
cient line production. This is largely 
accomplished through close coopera- 
tion between the engineering depart- 
ment and various shop supervisors, 
during engineering. 

During the engineering period many 
other departments lay their ground 
work. The statistical analysis group 
familiarize themselves with the design 
of the airplane and commence their 
work by setting up a budget of hours 
for each department, a sequence of 
manufacture, and a time spread for 
all sequences. After the budget and 
time spread are established a master 
schedule is made and from this a 
labor curve for each department is 
established and incorporated with labor 
curves of all contracts in process. In 
order to smooth out the total labor 
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curve and also to avoid an excessive 
labor turnover, it is sometimes neces- 
sary to change the new schedule or 
the schedule of other contracts in 

With our method of scheduling it 
is possible to change the schedule 
throughout the entire factory on any 
contract in process in a very few 
hours. If the combined result of all 
labor curves shows an increase in per- 
sonnel, the Personnel Department is 
notified of requirements and the neces- 
sary new employees are lined up in 
advance. All labor curves are cor- 
rected each month to agree with actual 
conditions. 

A contract for two hundred air- 
planes is generally divided into units 
of twenty airplanes each, with the ex- 
ception of the first unit which is 
usually for from one to five airplanes 
to provide for preliminary checking 
of tooling, etc. Each unit, or block 
of airplanes, is given a letter for iden- 
tification. Budgets, schedules, cost 
analyses, and manufacturing orders 
are all based on these units. It is 
possible to keep a foreman of a given 
department posted as to hours ex- 
pended as compared to the budgeted 
hours so that he may better measure 
the efficiency of his department. 

The Tool Design Department ob- 








chasing- department for procurement; 
to requisition these materials accord- 
ing to a required date based upon — 
first, the schedule — and secondly, the 
time for the vendor to produce the 
article and make delivery; to con- 
tinually check the required dates on 
these requisitions to determine whether 
or not they will be adhered to and to 
notify the production control depart- 
ment of any delay or possible delay; 


to perpetuate an inventory and control 
the usage of materials through this 
means; to maintain a rigid and strict 
surveillance on materials for stand- 
ardization; and to order plenty of 
material but not too much. 

As working drawings are finished 
and checked by the Engineering De- 
partment a steady stream of prints 
begins to flow to the Planning De- 
partment. Here all shop orders are 


created. These orders route the parts 
through the various departments and 
processes. Information regarding all 
tools and jigs is automatically fur- 
nished this department by Tool De- 
sign. This enables the planner to 
coordinate the operations throughout 
the factory. The number of shop 
orders leaving the Planning Depart- 
ment has averaged, for the past six 
months, over a thousand every work- 
ing day. Each block of orders is re- 
leased in the proper sequence and on 
the required date, as predetermined 
by the master schedule. In addition 
to planning the routing of work orders, 
this department must maintain a fool- 
proof system of releasing in order to 
be certain that every one of the thous- 
ands of parts that go to make up an 
airplane is properly and completely 
released. 

At this stage engineering work is 
nearing completion ; the tooling is 
well under way, and the work orders 
for the first group of airplanes are 
being issued. These orders first clear 
the Material Control inventory for 
deletion. If material is not available, 
such orders are held in the "urgent 
file” while material deliveries are ex- 
pedited. This method serves as a 
double check and eliminates any pos- 
sibility of orders getting into the 
warehouses or fabricating depart- 
ments before material is ready. 

Orders for all sheet metal details 
enter the Preparation Department ad- 
joining the warehouse, where parts 
are sheared, profiled, and edges burred. 
Blanks then move from this depart- 
ment to the hydro press room and 
drop hammer room, then heat treat, 
inspection, processing — and are then 
delivered to a stockroom in one of 
the assembly departments. 

Orders for all machine parts are 
usually released for the total require- 
ments. These orders are held in the 
machine shop control station for co- 
ordinating, and arc issued for machin- 
ing in as large a quantity as can be 
run at one time. This is done in order 
to save unnecessary additional set-ups. 
From the machine shop, parts are in- 
spected, processed, and delivered to a 
stockroom in the sub-assembly depart- 

Asscmbly orders go direct to their 
respective stockrooms, where they pick 
up the necessary detail parts for the 
assembly departments concerned. 

As parts or assemblies move from 
one department to another they are 
recorded on work sheets which are 
turned in to the Production Control 
headquarters at the end of each day. 
A night shift posts the movement of 
each part in progress books. These 
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books list each part in a manner that 
enables the follow-up man, reviewing 
the progress books next morning, to 
see the parts that are lagging behind. 
The follow-up man makes his contacts 
regarding parts behind schedule 
through control stations established 
m eacli department. These control 

file of all current work orders in the 
department they serve. These files are 
divided in such a manner as to enable 
the foreman quickly to see the volume 
of work in his department, and if any 
of his work is behind schedule or if 
essential materials arc missing. 

Production planning and plant lay- 
out have been coordinated to achieve 
smooth line production. This is ac- 
complished partly by keeping the final 
assembly floor as clear of detail parts 
as possible, and by assembling in other 
parts of the factory, sub-assemblies 
which can be instaled on the airplane 
with a minimum amount of effort. A 
complete set of locating jigs for every 
installation is a further help in mini- 
mizing effort during final assembly of 
the airplane. 

An essential part of maintaining 
smooth production is provision of all 
parts and assemblies at their required 
positions on the final assembly floor 
as they are needed. Final assembly 
operations are divided into positions 
at each of which specified assembly 
operations are performed. In this 
way it is possible to control all opera- 

dividual workman is never crowded, 
and always has complete access to his 

Also of vital importance is the pro- 
vision throughout the plant of the very 
latest and most modern equipment and 
methods. 

As the accompanying floor plan 
drawings will illustrate, the mezzanine 
provides a large amount of space for 
grouping sub-assembly and manufac- 
turing operations around the final 
assembly floor and with the most 
efficient location with respect to final 
assembly. Individual stockrooms and 
inspection departments are maintained 
in each sub-department, greatly sim- 
plifying handling of all parts and as- 
semblies. Handling is further aided 
by giving the greatest attention to 
monorail systems, trucks, movable 
work jigs, etc., so that man-power is 
minimized and all parts or assemblies 
are fully accessible at all times. 

It would be unfair to conclude this 
article without paying tribute to the 
entire body of employees at North 
American who have made possible 
the establishment of an outstanding 
production record. 
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North American Profiling Shop 

A picture story showing a special type of equipment which 
has been highly developed by North American engineers for 
production drilling, routing, and profiling. Many operations 
other than those shown may be carried out with the same 
machines. 


Photographs, Courtesy of Martin Holland 
North American Aviation, Inc. 














small sheet metal part tor the DC-3. puach press. 

Sheet Metal Operations 
at Santa Monica and 
some typical Machine 
Work at the El Segundo 
Plant. 



Looking Around the 

DOUGLAS Plant 













CONSOLIDATED 

of San Diego 


Has a daylight factory built for 
line production of large aircraft. 

By C. F. McReynolds 

Wes l Coast Editor, Aviation 


L OCATED oil Lindbergh Field, 
I San Diego, California, the Con- 
solidated factory has been built front 
the ground up to handle large air- 
craft. We might say that the plant 
has been built "from the water up" 
as most of the ground on which it 
stands was reclaimed from San Diego 
Bay and this tilled land has pre- 
sented certain special problems which 
had to be solved in building the fac- 
tory and installing certain heavy ma- 
chinery. The Consolidated factory is 
located in the Southern California air- 
c-aft industry area which provides 
unusual facilities for supply of all 
needed materials and supplies, as well 
as a favorable reservoir of trained 
men. The plant is located on Lind- 
bergh Field, with unobstructed access 
to runways, and to quiet waters for 
launching and flight testing of flying 
boats. Supplies may be and are 
brought in by water, rail, highway, 
and air, with delivery right at the 
factory door. Equable weather condi- 
tions in the San Diego area have 
made it practical to build a factory 
that is "all windows and doors", of 
relatively light, long span roof con- 
struction, and with no major heating 
problem. In addition, a high percent- 
age of operations are performed in 
the factory yard, which serves as an 
integral part of the plant without re- 
quiring the expenditure of capital for 
roofing, heating, etc. Enclosed by a 
high fence, the yard area is well sup- 
plied with electric power outlets, air, 
water, and other facilities, and is used 
for a major portion of all final as- 
sembly operations. The area under 
roof at the Consolidated plant is ap- 
proximately 450,000 sq. ft., with an 
additional 212,462 sq. ft. in usable 


yard area. The main factory building 
extends for 1025 ft. along the cast 
side of Lindbergh Field, and has a 
width of 300 ft. Construction is of 
steel frame with saw tooth roof, gal- 
vanized iron siding, generous window 
area, and with almost continuous 
doors along the field side to permit 
shifting planes off the production line 
at any desired point. The east 200 ft. 
ol the factory building has a ceiling 
clearance of 14 ft., as this area is 
largely devoted to miscellaneous 
manufacturing operations, machine 
shops, and offices. The remaining 100 
ft. of factory width serves as the final 
assembly bay, extends the full length 
of the building, and has a height of 
30 ft. Adjoining the main building 
at the center of the assembly side is 
the paint shop, measuring 200 by 100 
ft., and also having a ceiling clearance 
of 30 ft. This permits shifting hulls 
and other bulky parts out of the as- 
sembly line, into the paint shop, and 
back to assembly without difficulty. 
An experimental building is located 
south of the main plant and separated 
from it by a 50 ft. alleyway. This 
building, of construction similar to the 
main building, houses an experimental 
section measuring 225 by 250 ft. 
with a 40 ft ceiling clearance, and a 
teceiving stores section 125 ft. square, 
with a second floor which carries the 
engineering department. There are 
two mezzanine floors extending 


around three sides of the experimental 
shop, the fourth being reserved for 
doors opening on the flying field. The 
lofting department of engineering oc- 
cupies a major part of these mez- 
zanine areas. Other Consolidated 
factory buildings located adjacent to 
the main plant include the wood 
mill, tool storage shed, laboratory, 
and paint storage building. 

The modernization program re- 
cently completed entailed an expendi- 
ture of more than $500,000 for new 
equipment alone. Although presses 
and drop hammers represented the 
major items of expenditure, numerous 
pieces of equipment were added to the 
machine shop, including three Brown 
& Sharpe automatic screw machines, 
two Cleveland screw machines, a 
Cincinnati centerless grinder, and a 
LeBlond gap lathe to swing 50 in. 
For the drop hammer die foundry 
two James H. Knapp gas fired tilting 
type melting furnaces were installed, 
each with a capacity of 8,300 lbs. of 
zinc alloy or 12,000 lbs. of lead. To 
supply power for the new air operated 
drop hammers a Worthington 20 in. x 
12 in. x 14 in. horizontal two stage 
compressor was installed. Driven by 
a 200 h.p. electric motor, this com- 
pressor has a capacity of 1150 cu. ft. 
of air compressed to 100 sq. in. per 
minute. This brings the total air 
compressor plant to a capacity of 





system is provided to supply Butane 
gas to the boilers, heat treat equip- 
ment, and furnaces in emergency. 

stalled in the heat treat department, 
with a capacity to heat treat 2000 lbs. 
of aluminum alloy parts per hour in a 
salt pot 21 ft. long and requiring ap- 
proximately 18,000 lbs. of potassium 
nitrate and the same amount of sodium 
nitrate for its initial charge. 

Additional facilities provided in the 
paint shop include a huge paint booth 
for hull finishing. Measuring 30 ft. 
long, 20 ft. wide, and 18 ft. high, this 
booth has complete lighting and venti- 
lating facilities. Two open front 
booths for miscellaneous spray work 
are 10 ft. high, 8 ft. deep, and 30 and 
65 feet long respectively. Air is 
pumped through the paint shop at the 
rate of 203,000 cu. ft. per minute by 
means of nine exhaust fans requiring 
62i motor horsepower. 

Major new equipment item, and the 
center of greatest interest in connec- 
tion with the modernization program, 
is the battery of presses and drop 
hammers installed. This includes a 
4500 ton Birdsboro hydraulic press, a 
1000 ton Hamilton double crank punch 
press, four Chambersburg air oper- 
ated drop hammers, and four new 
rope lift type drop hammers of Con- 
solidated design and manufacture. The 
Birdsboro-HPM press has a 48 in. 
working stroke, a platen area 140 by 
118 in., a total weight of 610,000 lbs. 
and a foundation weight of 225,000 
lbs. The air operated drop hammers 
vary in size from 101,000 pounds 
gross weight down to 33,000 lbs. The 
big hammer has a stroke of 72 in. and 
platen area 48 by 96 in. It can ac- 
commodate punches, or dies, up to 
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THE BUYERS OF 1940 LIGHT PLANES 


You have your choice from the finest light airplanes in the 
history of aviation. You will get more in performance, 
economy, dependability, comfort and appearance for the 
dollars you invest than have ever before been given to light- 
plane buyers. The remarkable progress made in light-plane 
manufacturing has earned congratulations from the entire 
industry'. And Lycoming is happy for the opportunity it 
has had to aid this progress. 

In selecting your new 1940 light plane— whether it is an 
Aeronca, Piper Cub or Taylorcraft — you will have your 
choice from different engine makes. They are all good. We 
think the Lycoming is best . . . and we are not alone in this 
belief. Recent orders for nearly 2,000 Lycoming engines 
from light-plane manufacturers is convincing evidence that 
first choice is Lycoming. 

Why this overwhelming preference? Because Lycoming 
performance is brilliant as a star . . . dependable as a watch- 
dog. Because it is quiet as a mouse - . . and quick as a cat. 
Because it is smooth as satin . . . and thrifty as a Scotchman. 


Such championship features arc unequalled by any other 
light-plane engine. 

Whatever new light plane you buy, you can rely on 
Lycoming to get you there . . . and back . . . safely, quietly, 
quickly, smoothly and economically. Specify “power by 
Lycoming", the star of the skyways. 

FREE LITERATURE: Illustrated folders on Lycoming light-plane 
engines may be obtained from all Aeronca, Piper Cub or Taylorcraft dealers. 

oration, Williamsport, Pennsylvania, U. S. A. Cable Address: Aviatcor. 

YOU CAN RELY ON 


LYCOMING 



FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 
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Manufacturers of 
Production Tools 

As a convenience to those responsible for aircraft production. 
Aviation has assembled the following directory of manufac- 
turers of aircraft production tools. Each of the five groups 
represents one consecutive phase of production, and each con- 
tains manufacturers alphabetically arranged whose products 
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CURTISS XS03C-I 
U.S. NAVY 
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wing monoplane powered by a 12-cylinder inverted 
"V” Type Ranger air-cooled engine. It carries a 
crew of two and can be interchangeably equipped 





PRECISION-BUILT ARMY AND NAVY AIRCRAFT 
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T HANKS for the suggestion. Of course 
we can't show all of them (there 
are more than 400 separate items) 
but here is a representative selec- 
tion of Pesco products. The number 
of new items included in this selec- 
tion will indicate the extent of 
Pesco' s unusual facilities for creat- 
ing new accessories to meet special 
requirements— one of many reasons 
why more and more Pesco products 
are being specified as standard 
equipment on private, commercial 
and military aircraft the world over. 



PUMP ENGINEERING SERVIC 

DIVISION BOROWARNCR CORPO R 

12910 TAFT AVENUE CL£ 









Daily, busy executives flying in SPARTAN Executives are 
making trips heretofore impossible, reaching prospects and 
clients easily in a few hours. Trips that formerly would have 
taken days spent in tiresome travel. The owner of an Execu- 
tive is not limited by time tables, he makes his own schedules 
and its operating economy proves ownership of a SPARTAN 
Executive a wise investment. Inquiry on your letterhead will 
bring the facts on how to get more hours in each business day — 
It's fun to FLY THERE! 


SPARTAN AIRCRAFT COMPANY 

TULSA, OKLAHOMA 





N TRANSPORTATION 


THE WORLD’S MOST MODER 
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80' WORTH OF METAL 



PLUS 8000 HOURS OF PRECISION WORK 



fact that sums up both the ideal and the achievement of Kollsman Instruments. It 
is a challenge and incentive that permits no let-down in any Kollsman operation. 
In the manufacture of Kollsman Instruments, "precision" frequently means 
working to limits of .0001" — one ten-thousandth of an inch. In performance, 
Kollsman Precision Instruments function to unsurpassed standards of accuracy. 
That is why "Kollsman for Precision" is a truth recognized in aviation the world 
over. That is why you can always rely on Kollsman Precision Instruments. 


KOLLSMAN INSTRUMENT COMPANY, inc. 

8008 FORTY-FIFTH AVENUE ELMHURST, NEW YORK 

WESTERN BRANCH: GRAND CENTRAL AIR TERMINAL. GLENDALE, CALIFORNIA 
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FOR MEN WHO WANT MORE 



The plant that bought this machine makes propeller 
hub spiders — and wants to get them through in a 
hurry. It is a Bullard 16" 8-Spindle Type "D" Mult-Au- 
Matic, and it produces a piece every 25 minutes and 
30 seconds, instead of in the previous time of 5l/t 
hours. Here's where the Mult-Au-Matic Method of 
individual feeds, individual speeds, and simultaneous 
operation saves time and money. 

Here are a few other Mult-Au-Matic jobs — Cylinder 
Heads, Cylinder Barrels, Propeller Hubs, Propeller 
Hub Barrels, Stationary and Rotating Cams, Blade 


Sear Segments, Sear Starter Drive, Cart- 
ridge Starters, Pistons, Thrust Sleeves, Intake 
Cams, Exhaust Cams, Sleeve Driving Sears, 
and Cam Sear Drive Shafts. 


Ask a Bullard Engineer to prepare a Mult-Au- 
Matic survey for You. 


THE BULLARD COMPANY 


INn LESS TIME . . 


For general machinery work, the Aviation Indus- 
try selects Bullard Vertical Turret Lathes for their 
Accuracy and Versatility. The multiple tooling 
and multiple cutting combined with the advan- 
tages of vertical chucking mean money and time 
saved on every job — single pieces and produc- 
tion orders alike. Proof? The fact that any shop 
will tell you its V.T.Ls are busy all the time be- 
cause they are adaptable to so many different 


jobs. V. T. Ls are built in 5 sizes — 24", 36", 42", 
54", and 64". 

Some of the jobs for these machines are — Crank- 
case Assembly, Cylinder Barrels, Cam Follower 
Carriers, Front Main Bearing Supports, Section 
Diffusers, Supercharger Housings, Cylinder 
Sleeves, and Crankcase Covers. 

Let Bullard Engineers quote on these or any other 
jobs. 



(Bullard) 





PROGRESS REPORT on 

Curtiss-Wright Transport 


T HE latest addition to Curtiss- 
Wright’s list of commercial and 
military airplanes, the 36-passenger 
substratosphere transport, is due for 
completion in December at the St. 
Louis Airplane plant. To put on the 
finishing touches and assemble the last 
units the fuselage has been raised to 
level flight position with its nose al- 
most touching the roof beams of the 
factory. 

Included in the specifications of the 
new ship arc the figures that its 
weight is 38,000 pounds, that the nose 
to tail length measures 75 feet and 
that the wing spread is 108 feet. The 

wings have been permanently attached 
to the center panel and fitted with 
de-icer lines and electrical lines for 
the navigation lights. In each wing 
two fuel tanks have been installed, 
having a total fuel capacity of 1,000 
gallons, which have been subjected to 
tests by Civil Aeronautics Authority 
inspectors to determine their strength 
and freedom from leakage. Wing 
flaps and ailerons likewise have been 
tested under loadings of several tons 
of lead weights, and are at present 
being attached. 

The horizontal tail surfaces, which 
have a span of 31.5 feet, have been 
completed ; the stabilizer has been 
permanently attached and the fabric- 
covered elevators have been installed 
and are undergoing tests. The tests 




The latter include the hydraulic sup- 
ply tanks, accumulator tank, auxiliary 
electric motors, pumps and other 
equipment to be concentrated in the 
separate accessory compartment. 

The main landing gear and tail 
wheel have been set up and are in 
operation. Pending completion of the 
entire airplane hydraulic system, the 
main gear and tail unit have been re- 
tracted in tests by using a small auxil- 
iary pump and pressure tank as a 
power supply. To prevent interfer- 
ence with workmen making engine in- 
stallations inside the landing gear 
well, the 55 inch wheels were replaced 
with equivalent lead weights during 

Installation of the two Double-Row 
Cyclone engines, the last step preced- 
ing the inauguration of actual flight 
tests, is virtually complete. The exact 
installation was worked out many 
months ago when an engine was set 
up on a test stand and subjected to a 
series of complete tests from which 
the final installation was developed. 

Alter completion of preliminary 
flight tests, the pilot's compartment 
and passenger cabin will be sealed and 
pressurized for high altitude tests. 



The installation ot the Double-Row Cyclone 
engines was developed on a test stand 
previous to installing them in the transport. 
Behind the ilrewall inside the nacelle is 
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RADIO 

Dialing the Air Waves with Don Fink 

Radio for Solo Instruction 

New Orleans Flying Service Develops 31.6 Me Equipment 


frequency amplifier stage, one type 
6C5 electron coupled super-regenera- 
tive detector, and one type 6F6 (or 
6C5) audio output stage. These re- 
ceivers arc housed in a standard metal 
cabinet seven by six by twelve inches 
which also include available space for 
light weight B battery which supplies 
the plate current. The tube filaments 
are connected to the 6 volt aircraft 
battery. The antenna used is about 
three quarter wave in length and is 
suspended horizontally between the 
fin and a small cabane strut placed 
directly over the rear of the cabin 
on the small airplanes in use. These 
receivers have fixed tuning, the only 
external control being the on-off 


Your editor is indebted to C. W. 
Peters of the radio department of the 
Hobley-Maynard Air Service, Shu- 
shan Airport, New Orleans, for the 
following description of u-h-f equip- 
ment specially designed for student 
instruction during solo flights. After 
special permission to operate an ex- 
perimental station had been obtained 
from the Federal Communications 
Commission, the station was put on the 
air early this year, and has been in 
use ever since. The authorized trans- 
mitter power is IS watts on 31.6 Me 
(about 10 meters). 

The station was placed in operation 
on February 12th last. Many changes 
have been made, particularly in the 
receivers used in the aircraft, and 
while some few details have yet to be 
worked out, such as the complete 
elimination of interference caused by 
the engine ignition systems etc., the 
equipment is producing excellent re- 
sults. 

Following is a brief description of 
the equipment in use at the present 
time. The assigned operating fre- 
quency is 31,600 kilocycles. The trans- 
mitter is housed in a standard metal 
cabinet measuring nine by fourteen by 
twenty inches. The power is sup- 
plied by the standard 110 volt a-c 
power line. The r-f section of the 
transmitter utilizes one type 6L6 tube 
connected in a conventional tri-tet cir- 
cuit, a crystal ground to oscillate at 
3,266 2/3 kilocycles and triple the fre- 
quency to reach half the output fre- 
quency or 15,800 kilocycles. The second 
tube is also a type 6L6, operating as 
the final modulated r-f stage and also 
acts to double the driving frequency to 
reach the operating frequency of 
31,600 kilocycles. 

The modulator consists of one type 
6N7 tube connected for class B oper- 
ation, the driver tube is also one type 
■6N7 tube with triode connection. A 


single button carbon microphone in 
this circuit furnishes sufficient power 
to modulate the final r-f stage very 
nearly 100 per cent on voice peaks. 
The antenna in use is a quarter wave 
vertical, end fed with a 37-ohm con- 
centric cable. 

The most generally satisfactory re- 
ceiver in use, both as to performance 
and weight, is a small super-regener- 
ative set using one type 6K7 radio 



Solo-instruction transmitter used by Hobley- 


For use in larger aircraft, a fixed 
tuned super-heterodyne receiver is 
available in which the oscillator is 
arranged for either electron coupled 
or crystal frequency control. One i-f 
stage with the conventional diode de- 
tector and two audio stages is used. 
A jack is provided for plugging a 
meter into the a-v-c circuit, this meter 
can be calibrated in "R” units or 
microvolts and is very useful for meas- 
uring transmitter field strength. This 
receiver operates on 6 volts. The 
plate current is derived from a special 
low current vibrator supply of our 

The total current required to operate 
this receiver is somewhat less than 
four amperes. The receiver is housed 
in a metal cabinet five by nine by 
seven inches, the power supply is a 
separate unit. 

It is hoped that the Federal Com- 
munications Commission will assign a 
channel for use by aviation schools, 
thereby supplying a service to avia- 
tion which will add materially to the 
safety factor in student flying. 




Western Electric Type 1A Absolute Altimeter 


Absolute Altimeter 

Western Electric Offers Model 1A 

The terrain clearance indicator 
announced last year by the Bell Tele- 
phone Laboratories has been produced 
in commercial form by the Western 
Electric Company and is now offered 
to the trade. The instrument employs 
frequency-modulated 500 Me (60-cm) 
waves which are radiated from a di- 
pole under one. wing of the plane. Part 
of the energy travels to the ground 
and is reflected to a receiving dipole 
under the opposite wing, whereas some 
of the energy travels directly under 
the plane from one dipole to the other. 
The time delay of the reflected wave 
relative to the underwing wave, in- 
troduces a frequency difference be- 
tween the two (since the transmitted 
waves are frequency modulated) and 
this frequency difference is propor- 
tional to the height of the plane above 
ground. The receiver detects the beat 
note between the waves, and an auto- 
matic frequency meter, calibrated in 
feet, indicates the altitude. 

When the instrument was first dem- 
onstrated, in 1938, it was rather heavy 
and bulky, but the engineering applied 
to it since that time has succeeded 
in reducing its dimensions and weight 
considerably. The total weight of the 
entire equipment (transmitter, fre- 
quency modulator, receiver, indicating 
meter and dipoles) is less than 50 
pounds. The equipment is compact 
enough for easy installation in the 
baggage compartment of a plane, with 
plenty of room left over for baggage. 
No tuning in necessary. The dipole 
antennas, cable connections to the 
plane's battery and to the indicating 
meter, and coaxial transmission lines 
to the dipoles are the only items which 


Multiple-Channels 

More Siebenthaler Transmitters 
for T.W.A. 

Word has been received that a new 
group of 3-kw transmitters, built by 
the Siebenthaler division of Aircraft 
Accessories Corp. for T.W.A., are 
now in service at Albuquerque, Chi- 
cago, Pittsburgh and New York, The 
transmitters are of the multiple- 
channel type, rather than the multiple- 
tuned type, that is, ten complete r-f 
units are supplied for ten channels, 
so that the failure of one r-f unit 

channels. Each of the r-f units is 
self-contained except for modulation 


equipment, high voltage power supply 
and remote control facilities, which 
are common to all channels. 

The remote control system is of the 
dial type, at present set up with ten 
digits, but capable of extension to 
100 two-digit combinations, which 
might be used to control not only the 
channel in use, but the type of trans- 
mission (cw or phone) and the power 
output. At present, the remote con- 
trol simply selects the desired channel, 
applies power to it, and connects it 
to the proper antenna. The transmit- 
ters are keyed electronically (that is, 
by varying the conductance of a keying 
tube). This permits the transmitters 
to be used for a variety of high-speed 
keying functions, including facsimile 
transmission. Keying is applied di- 
rectly to the crystal oscillator, and is 
capable of speeds up to 200 cycles 
per second. The crystal oscillator out- 
put is interrupted by the keying, while 
the crystal itself oscillates continu- 

In line with current rack and panel 
assembly practice, each r-f unit is re- 
movable completely independently of 
the others. The units are completely 
operable in the withdrawn position. 
Full protection against high voltage 
is provided by automatic grounding 
switches. Centrifugal blowers with 
spun glass filters are provided to main- 
tain low and even temperature in all 
components. 


New Taylor Airphone 

Transmitter-Receiver weighs 12 
pounds complete with all acces- 

The popularity of the beam power 
tube in small aircraft transmitters has 
lead to the widespread use of the 
6L6 tube for this purpose, but for light 
weight considerations the newer 6V6 
beam tube offers several advantages. 
These have been capitalized by Taylor 
Airphone Products, Long Beach 


aviation 


(Calif.) Airport in a new two-way 
aircraft equipment which weighs only 
12 pounds, complete with all acces- 
sories except the battery. Known as 
models RT4 (6 volt operation) and 
RT4A (12-volt operation), the trans- 
mitter-receiver equipment itself has 
the extraordinary low weight of 5.75 
pounds. Five tubes are used; two 
6V6’s for the transmitter, a 6C5, a 
6A8 converter and a 6B8 for the re- 
ceiver. The transmitter is crystal 
controlled for any one frequency in 
the 3000-7000 kc band; the standard 
crystal supplied is for the 3105 kc 
itinerant frequency. The rated out- 
put is 10 watts and the input is 48 
watts. The range, with trailing an- 
tenna, is 100 miles, with fixed antenna 
30 miles. The panel contains an an- 

The receiver is a superheterodyne 
with tuning range from 190 to 410 kc, 
and with a fixed tuning switch which 
selects the 278-kc airport traffic con- 
trol frequency at will without disturb- 
ing the main tuning setting. Ignition 
surpression circuits and noise limiter 
equipment are included. The com- 
plete equipment ready to install (price 
$225) includes the transmitter-receiver 
unit, vibrator power supply, tubes, vi- 
brator, connecting cables and plugs. 
Universal aircraft microphone, Trimm 
headset, AT-cut crystal, fixed an- 
tenna kit, and instruction manual. 



10-watt Taylor Airphone 





J'lsmblsL Shioldiw^ fonduit 
andJ'iJttinqL.M BREEZE 

Breeze offers fhe most complete line of flexible The Breeze line is a recognized standard in the 
shielding conduit and fittings, junction boxes and aircraft industry and is adaptable to the most 
multiple circuit electrical disconnect plugs and intricate installations. Special fittings are obtain- 
sockets that is available. able to meet any emergency. 

You can prevent radio interference by shielding Consult Breeze when designing your electrical 

the entire electrical system of your plane, from system . . . remember it conforms to all Govern- 
the engine to the tail lights, with Breeze primary ment specifications, 
and auxiliary shielding. 



BREEZE CO R P ORAT I O N S, I N C. 


41 SOUTH SIXTH STREET, NEWARK. N. J. 





REVIEW, COMMENT, FORECAST 


mw 


DECEMBER 1939 



Airline Safety Pride of U. S. Aviation 

(Story on page 78) 



NATIONAL ^NOTION 



CAA IN ALASKA: Furthering the program to build up com- 

mercial aviation in Alaska, a Fleetwings Seabird, containing 
$10,000 worth of radio equipment, has been acquired for radio 
beam expansion. 


One For The Blue Book 

Two or three years ago the 
standard excuse for numerous 
airline accidents was “There 
will aways be accidents." A 
new comment came along with 
the advent of the Civil Aero- 
nautics Authority: “Maybe so, 
but let’s not have the same kind 

didn't observe the industry’s 
fever chart, but hindsight now 
shows that it was on trial for 
its life. Continued fatalities 

travel. Today the safety record 
of the airlines is the outstand- 
ing fact in this country’s avia- 

The airlines flew 52,000,000 
miles (500,000,000 passenger 
miles) during the last seven 
months to November, carrying 
one and a half million persons, 
without a serious accident and 
without a forced landing. In 
the first six months of 1938 they 
started 93.86% of scheduled 
trips and completed 88.44%. In 
the first half of this year they 
started 92.24% and completed 
92.22%. Obvious conclusion 
from the last sentence is that 
trips were started only on sound 
flight plans. Obviously too, the 
operators stuck by their cancel- 
lation agreement. Total trips 
in the first half of ’38 was 53,- 
134; in the same period ’39 the 
total was 63,160, an increase of 
19.88%. 

The airlines and CAA like to 
give each other half the credit 
And equal division is fair 
enough. In conversation at the 
Air Transport Association's 
meeting in New York, and in a 
later conference with CAA it 
was decided to let well enough 
alone. For the first time in its 
history, the system had settled 
down to the routine use of 
standard equipment: Douglas, 

Lockheed, Boeing, etc. The heri- 
tage system of pilot replacement 
had started to function: second 
officers moving quietly to the 
left with all the master’s wis- 
dom under their hats. 

Persons in a position to know 
say that former Chairman E. J. 
Noble was a strong contributor 
to the safety achievement. They 
say that Noble took a firm 
stand for immediate and accur- 
ate accident publicity instead of 
the evasive mumbojumbo that 
was formerly fed to the press, 
long after it had printed the 
farmer's version, and all but 
the widows and orphans had 
lost interest. Men in the CAA 


press section, who for ten years 
had tried without success to 
convince operatoi-s that frank- 
ness and not mystery was the 
thing, had a hand in convincing 
Mr. Noble. 

The Safety Board has made 
clear and forthright reports, 
which have been effective in im- 
proving stability, in removing 
weaknesses that have caused 
structural mechanical, airway 
aid, and human failures. The 
public can read exactly what 
happened, instead of what the 
farmer says, no mystery about 

pie-man control. When an oper- 
ator wants a special cover-up 
from the press spotlight on his 
accident, he has to see not one 
man but eight, none of whom 
can assume sole responsibility. 

Naturally, the management of 
the airlines have made the big- 
gest contribution. They say 
that the CAA umpire, protect- 
ing them from unscrupulous 
competition, assuring their com- 
panies a living so long as man- 
agement is prudent, has given 
them peace of mind to do some 
back-tracking on the accident 
question. 

You First, Alphonso 

Airport subsidy next session 
of Congress remains uncertain. 
One thing sure now is that the 
Federal Government and the 
municipal association are each 
waiting for the other to pick 
up the check. City pride, and in 
many cases economic need, 
prompts many a local govern- 
ment to sell bonds and build 
themselves an airport. But 
they wait, hoping that a streak 
of pump priming, or a heat 
wave of national defense, will 
send the New Deal Santa Claus 
to their doorstep with one, all 
complete. Meanwhile Civil Aer- 
onautics Authority, and many 
congressmen, are hoping the 
cities will get so hungry for air- 
ports they will actually pay 
for same. CAA doesn’t want to 
wear out its welcome on Capitol 
Hill, such as it is, cadging 

spend. Next session of Con- 
gress is liable to have a ter- 
rific case of economy cramps, in 
which case, no airport money. 
On the other hand, if the Army 
could be induced to complain 
publicly that it needs about 60 
more ports for defense pur- 
poses, especially if our peace 
seems to be threatened, the sub- 
sidy deal might be put over. 


Push Over Deliveries 

After several weeks of in- 
tensive study, the State De- 
partment finally ruled against 
fly-away deliveries of aircraft 
to belligerent buyers, even if 
manned by foreign crews. Us- 
ing an application for license 
under the provisions of the air 
commerce act as a test case, the 
department decided such pro- 
cedure would constitute a mili- 
tary armada, contrary to inter- 
national law. 

Both American manufactur- 
ers and foreign purchasers im- 
mediately began an investiga- 
tion to discover some practical 
method of aircraft deliveries 
across the Canadian border. 
Rail freight and inland water 
facilities offering physical hand- 
icaps and delay, a survey of pos- 
sible borderline airport sites 
where planes could be rolled 
across the boundary directed 


some attention to Sweetgrass, 
Montana. A designated port of 
entry, this area was found to be 
level prairie free of sagebrush 
and on a line between Great 
Falls and Lethbridge, Alberta, 
a stop for Trans-Canada’s east- 
west air service. Topographic 
studies are also in process at 
other border points. 

Once in Canada, planes large 
enough to carry adequate gas 
supplies can legally be flown 
overseas to Britain and France 
by foreign pilots. 

On the NAA 

In Washington, where the 
National Aeronautic Association 
holds forth at swanky Du Pont 
Circle, you hear no end of 
expert opinion on NAA and 
what it should and should not 
do. 

It is no secret that for years 
dissatisfied groups have tried 
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repeatedly to oust the present 
management and reconstitute 
the organization. Adding up 
the criticism, it seems that 
those who think the NAA has 
done a good job of keeping 
records and officiating, but that 
it has done nothing else worth 
while, are in the majority. 

NAA is supposed to represent 
the public interest in aviation. 
This supposition opens two 
places to put the blame. First, 
only an infinitesimal handfull 
of the public is interested 
aviation, except as somethi 
to read about and to watch 
Sunday afternoon. A great 
many of them use air mail, but 
Congress represents them pretty 
well on that. Of course aviation 
wants the country to get 
terested. Aviation would 
to get bigger than the five-cent 
candy bar business, if possible. 


New York, a sort of putsch, 
and announced “steps toward 
broadening the structure’’ of 
the organization, and the choice 
of Brig. Gen. W. J. Kilner, re- 
tired assistant chief of the Air 
corps, to be “general manager.” 
The news release about this 
meeting was headed “From the 
Secretary” of NAA and also 
from the Du Pont Circle Office, 
neither of which was true. Okay 
Mr. Horner and Gen. Kilner, 


See South America First 

Now that people are not 
traveling to Europe, the Gov- 
ernment thinks they should be 
sold on South America. ~ 
that end the Department 
Commerce called in a gr< 
of steamship and airline exe 



PAN-AMERICAN PRIMARIES: 

Army’s new Stearman Model 73B1 trainers, which are similar 
to the Air Corps PT-13A primary trainers. Recently a Cuban 
delegation visited U. S. airplane plants to place orders along 
with other foreign countries. 


But, critics ask, is a s' 
collosal NAA the thing t 
the job? If it is, then the 
present one ought to be fired, 
and a new one hired. If not, 
the one we have should stick 
to officiating and bookkeeping 
and stay out of promotion. That 
pretty much sums up what 
people think in the Capital. 

Not long ago NAA, desperate 
for something to do, held a con- 
ference in Chicago with a mis- 
cellaneous group of chamber of 

fans from all over. This meet- 
ing recommended bigger appro- 
priations for air mail, $250,- 
000,000 for airport subsidy, 

authorization of 10,000 air- 
planes for the Air Corps, with 
an increase of 1000 a year, and 
the addition of at least three 
aircraft research laboratories. 

But NAA’s opposition still 
wasn’t satisfied with that as a 
constructive move. A number 
of the NAA crowd, with some 
outsiders, held a meeting in 


tives to talk over what could be 
done. Sec. Harry Hopkins’ 
idea is to get business m 
cruise down there and tal 
interest in Latin American 
trade, which this country needs 
to replace that lost in Europe. 
Data on the cost of promotion 
of transatlantic tourist trt ' 
being compiled, for comparison 
with proposed expenditures 
South America ballyhoo. It 
pointed out that per day < 
of southward travel is less than 
transatlantic, but of course it 
takes longer to get somewhere. 
Be it remembered that Edward 
J. Noble is undersecretary of 
commerce, and that promotion 
of travel on Pan American and 
on domestic lines connecting 
with it, will not be overlooked. 
PAA is cooperating but had not 
announced any plans. It is 
probable that the South Ameri- 
can countries will join with 
American transportation 
cerns in advertising the allure 
of the Latin lands. 


THE WASHINGTON 
WINDSOCK 

by BLAINE STUBBLEFIELD 


Instrument Landing in Two Years Maybe 

Instrument landing of scheduled traffic could be in practice 
on major airports within two years if (1) a standard sys- 
tem is adopted now by the National Academy of Science’s 
committee as requested by the President; (2) personal 
jealousies and politics are sidetracked; and (3) equipment 
(as now developed) is promptly produced and pilots put 
in training. If some responsible agency had assumed 
coordinative leadership the airplane toboggan track would 
have been broken in long ago. 

Some war officers privately express opinion that the : 
craft industry should be nationalized for complete control 
of production and distribution. The blasphemy leaks b 
the street and immediately manufacturers and their repre- 
sentatives cry to heaven. They point to present dependence 
of France on this country for airplanes as eloquent testi- 
mony of the results of French government ownership of 
51% of the industry. Fantastic concessions had to b 
made to labor; incentive disappeared; production fell t 


Still seems probable that aeronautical development agencies 
and manufacturers will not go seriously into plastic struc- 
ture while the present building rush is on, but the subject is 
alive and moving along abreast of the times. Activity is re- 
vealed in a report by War Department to Congress during 
the special session. Bendix Aircraft Research received 
about $100,000 last fiscal year for model and tests 
experimental molded basic trainer. North American g 
$2000 for information on a basic trainer, presumably 
plastic, and Douglas received $1250 for similar design data. 

Safe airplanes are being penalized. Stinson's 105 nonspinner 
is not wanted by some college instructors. Bellanca’s little 
plane is reported in the same trouble. Theory is if the 
boys are going to By nosed-down later on, they better learn 
that way. The fool-proof clan is settling down to a long 
fight, but they feel certain of eventual success. Safe a‘ 
planes have long been available. 

Many heavy planes for the Allies are being crated and 
shipped; doubt increases as to plans for trans-Atlantic 
flight delivery. It was said on good authority that 
risk of losing a few by enemy attack in the air was ! 
than the risk of losing a boatload by submarine attack 
or mines. But Great Circle weather is bad now; ferrying 
may still be done in the Spring; there’s little doubt it will 
be done if the war drags on. 

To help celebrate Harry Hopkins' birthday, Chairman Robert 
Henry Hinckley of CAA wrote and published a book about 
Bumble the Bee, the little stinger that Ferdinand the Bull 
sat down on while smelling the flowers. Some people s. 
the Chairman can't draw pictures, but the fly leaf of 1 
book says, “Story and drawings by R. Henry.” 

Air carriers have placed orders for more than $25,000,000 
worth of planes, engines, accessories. If pressure for de- 
liveries to the Allies continues, and if Air Corps expansion 
is further pushed, question may arise eventually whether 
domestic air service, national defense, or our belligerent 
friends, are entitled to priority in delivery of equipment. 
Col. Edgar S. Gorrcll, president of the transport associ- 
ation, has asked the Administration for assurance that 
civil equipment will be available, but he didn't get it, and 
probably will not, officially. 
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Accident Analysis 

The Air Safety Board reports 
88 accidents for October, four 
minor affairs contributed by the 
airlines, and 84 by other civil 
aviation. Thirteen of the non- 
airline accidents resulted in 
fatal injuries, three in serious 
injuries, 11 in minor injuries, 
and 57 in no injury to persons. 

Spins or stalls preceded five 
of the fatal accidents. Collision 


Night Mail Pick-up 

First you see it — now it’s 
gone with the Du Pont air moil 
picker-upper. Young Richard 
Du Pont, at Wilmington, Del., 
is earnestly devoting all his 
time to development of the pick- 
up invention of Dr. Lyle S. 
Adams, which All American 
Aviation is using on two feeder 
routes under a special act of 
Congress. On Nov. 15, after 
several months of successful 
operation, the company started 
night service, using neon lights 
on the two masts that support 
the cable, and a range light at 
a distance of 175 feet. Previ- 
ously, on October 29, Mr. Du 
Pont had entertained at dinner 
a group from CAA, the Post 
Office, Congress, and the press, 
who were later delighted at the 
aplomb with which pilot Holger 
Hoiriis, three times around, ac- 
curately aimed his four-tilled 
trailing hook, which Rep. Jen- 
nings Randolph, its legislative 
papa, says will “bring air mail 
to the country’s doorstep.” 


Air Training Psychology 

First job of the committee of 
18 psychologists and doctors 
that Dean R. Brimhall of CAA 
has pulled together from col- 
leges and government services 
to study pilot training and se- 
lection methods is to break 
down the problem into specific 
research projects. The commit- 
tee has $100,000 of CAA money 
to spend and the 10,000 students 
in the pilot training program 
to experiment on. 


National Defense 
Next Congress 

Although most Congressmen 
headed for their home districts 
immediately after the extra ses- 
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will be provided for shops and 
storage. Completion expected 

For the first time in recent 
years, the navy assigned a 
squadron of airplanes to bat- 
tleships operating off the east 
coast. An unanonunced number 
were ordered to the USS Ar- 
kansas, Texas and New York 
for patrol duty in the Atlantic. 

Under Lt. Col. Robert C. 
Olds, distinguished for the 
Buenos Aires flight, 7 army fly- 
ing fortresses flew to South 
America to participate in the 
celebration of Brasil’s 50th an- 
niversary as a republic. Added 
intention was for long-range 
flight experience and for a 
demonstration to the world of 
air power in the Western Hem- 
isphere. 


Anticipating calls at the next 
session for sizeable increases in 
army programs, a Congres- 
sional group began a personal 
inspection of army bases in the 
continental United States and 
Panama. Postponed by calling 
of the extra session, the trip 
finally got underway on No- 
vember 9 and 18 members of 
Senate and House committees 
handling military affairs and 
war appropriations left Boll- 
ing Field in 3 transport air- 
planes for a 5 weeks' tour. 

Stopping at important army 
posts and air bases along the 
way, the party headed south, 
through the Panama Canal Zone 
and Central American Repub- 
lics, circling up and west to 
California and back by way of 
Washington, Utah and north 
central States to the New Eng- 
land area. 

In addition to regular army 
installations, the Congressmen 
inspected aircraft manufactur- 
ing plants near San Diego and 
Los Angeles and visited west 
coast civil aviation schools. 

Stated purpose of the trip 
was to learn at first hand how 
the present national defense 
program ^ is developing and 

military forces should be met. 

U. S. Program First 

Close supervision of military 
aircraft purchases by both Fed- 
eral and foreign buyers has 
been undertaken by an inter- 
departmental group working in 
cooperation with the Army- 
Navy Munitions Board. Pur- 
pose of this activity is to assure 
completion of our own national 
defense program prior to for- 
eign business and to stimulate 
sound industrial expansion in 
the name of defense. 

To this end efforts are con- 
centrated on spreading con- 


tracts among manufacturers 
throughout the country, 
achieved partly through otter- 
ing advice to foreign buyers in- 
terested in placing war c 
The government emphasizes 
that no compulsion will 
erted on industry in thi 
nection; that the main objec- 
tive is to provide a centralized 
information service. 

Since the revised army-navy 
aircraft release policy requests 
a report from aircraft com- 
panies as to all contracts and 
negotiations on contracts, _ the 
committee is equipped at all 
times to inform foreign pur- 
chasm's of production facilities 
available. 

At present the War and Navy 
Departments are confident their 
plane contracts will be 
pleted on schedule, by l 
of penalty clauses and th* 
position that producers would 
be reluctant to risk loss of fu- 
ture business through delays 
failures in deliveries under c 
isting orders. It is understood, 
however, that the interdepart- 
mental group is aware that 
future national defense pro 
grams, Federal priority may be 


Secret Secrecy 

To the casual observer it 
may appear as if the aircraft 
release poliev of Army and 
Navy, permittimr almost any- 
thing in production to be ex- 
ported, is throwing military 
secrecv to the winds in an effort 
to help the Allies. This how- 

cision whether or not to release 
a given piece of equipment for 
export is based on two primary 
considerations. 

The first is whether efforts 
toward secrecy would be suc- 
cessful. Hundreds of peonle 
who work in airplane factories 
know a great deal about the 
product, and of course they 
can’t all be trusted. Military 
airplanes are flown all over the 
country and in foreign lands, 
where many interested for- 
eigners have opportunity to see 
them. Thus in many cases there 
is no point in trying to maintain 

The second consideration is 
that, if a tvne is released for 
export, production will be 
greatly increased, which re- 
duces cost of the model to our 
own government. 

Still, many technological se- 
crets can be, and are, kept 
exclusively within the Services 
for years on end. One outstand- 
ing example is the Air Corps’ 
bomb sight, which has been 
proved far superior to anything 
else in the world. Apparently 
no one outside the inner shrines 
knows how it works. 


DETROIT - - 

- BROACHES 

AND FIXTURfS 



Meet the Most 
EXACTING REQUIREMENTS 
Of The 

AVIATION INDUSTRY 

ALL SIZES AND TYPES— Detroit Broaches are 
manufactured to even larger sizes than those 
illustrated above. Broaches and fixtures can 
be furnished for any type of broaching job. 

EXTREME ACCURACY— Detroit Broaches pro- 
vide the accuracy required in broaching the 
finest aircraft parts. As an example, the 
Detroit Broach Company's unique indexing 
fixture, used in grinding spline broaches, in- 
sures spline spacing within .0002" at cm 
eleven-inch diameter. 

A COMPLETELY SPECIALIZED ENGINEER- 
ING AND MANUFACTURING SERVICE— The 

Engineering Department of the Detroit Broach 
Company devotes its entire efforts to the de- 
sign of broaches and broaching fixtures. Every 
piece of equipment in the plant is used only 
for the production of broaches and fixtures 
that will assure the highest efficiency and 
greatest economy when used on any broach- 
ing machine of your choice. 


The services ol our engineers are always at your 
disposal. Your inquiry will receive our immediate 
attention. 

DETROIT BROACH CO. 

6000 Beniteau Ave. Detroit, Mich. 
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U. S. and foreign govern- 
ments are both taking steps to 
expand production capacity to 
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company is maintaining regular 
deliveries on light engines of 
the C-4 type, developing 125 hp., 
and the C-4-S of 150 hp. Re- 
cent orders have included 30 
engines for Ryan Aeronautical 
Co., and 12 engines for Latvia, 
with an option on 12 more. Also 
in production is the Unitwin 
engine unit, with two 6-cylinder 
engines driving a single pro- 
peller, which is being used by 
Vega Airplane Co. to power its 
Starliner. . . . Recent Douglas 
orders include 15 single-engined 
attack bombers for the King- 
dom of Iraq, and a French 
order for an additional number 
of 250 twin-engined attack 
bombers. . . . Airplane Manufac- 
turing & Supply Corp. has filed 
registration statement with 
SEC covering 210,000 shares of 
$1 par value common stock. 
The new company, not yet oper- 
ating, proposes to acquire from 
Earl Herring an option agree- 
ment with Bendix Aviation 
Ltd., to buy Pacific Airmotive, 
a Bendix division, and Airplane 
Parts & Supplies, also a Bendix 
subsidiary. 


Lockheed Personnel & 


preted by observers here as 
applying to all civil aircraft 
manufacturing. 


Plastics For Pursuits 

Timm Aircraft Corp., Van 
Nuys, Calif., is reported enter- 
ing a major development pro- 
gram financed by recent offer- 
ing of 425,000 shares of $1 par 
value stock at $1 per share. 
Funds raised are to cover pur- 
chase of all design and manu- 
facturing rights to the Hughes 
high-speed airplane developed 
by Howard Hughes, and which 
still holds the transcontinental 
speed record, 7 hr. 32 minutes 
27 seconds, and the American 
landplane speed record of 
352.388 mph. Redesigned to 
serve as a military plane, the 
Hughes ship will be powered 
with 750 and 1050 hp. engines, 
and it is believed the military 
model will materially exceed 
the speed established by the 
present experimental plane. 

According to R. A. Powell, 
vice-president and general man- 
ager of the Timm Aircraft 
Corp., a major development pro- 
gram is also being conducted 
with plastics. 
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Heavy -Service Spots 


Finance 

Gardner W. Carr, who has 
served as president of Menasco 
Manufacturing Company, vice 
president and general manager 
of the Glenn L. Martin Com- 
pany; and vice president in 
charge of manufacturing for 
the Boeing Airplane Company, 
has been named head of the 
Production Control Department 
of Lockheed Aircraft Corpora- 

Operations for the nine 
months period ended September 
30th, last, resulted in net sales 
of $23,975,523, according to an 
announcement by Robert E. 
Gross, president. This repre- 
sents an increase of 201 per 
cent over the $7,956,527 re- 
ported for the same period of 
1938, and is more than double 
the sales volume for the entire 
year of 1938, $10,274,503. Back- 
log of unfilled orders is cur- 
rently reported in excess of 
$30,000,000, including recent 
orders for $250,000 of the re- 
cently announced “Lodestar” 
17-place model, and $160,000 for 
three Model 12 transports. 


New Military Orders 

Allison Engineering Co., $1,- 
851,631.65, airplane engines 
Continental Motors Corp., 
$294,200,85, airplane engines 
Pratt & Whitney, $12,834,105, 
airplane engines 
Jacobs Aircraft Engine Co., 
$360,000, Model R 755-7 engines 
of 225 H.P. 

United Aircraft Corp., $200,- 
010, propeller assemblies and 
control governors 
Aluminum Company of Amer- 
ica, $70,729.49, aluminum alloy, 
bars, rods, sheets, etc 

Cheney Brothers, $133,800, 
parachute silk 

The Bendix Corporation, 
$191,836, starter assemblies 
The Bendix Corporation, $56,- 
284, carburetor assemblies 
Sperry Gyroscope Co., $1,- 
131,260, indicator assemblies 
General Electric Co., $878,- 
012, supercharger assemblies 

Aviation Manufacturing Cor- 
poration, $833,880, airplane en- 
gines 

Navy 


For the engine and accessory applications — heavy 
service spots of your ships - take advantage of the extra 
ruggedness, long life and higher radial and thrust capaci- 
ties of Fafnir’s Balanced Design in ball bearings. 

You'll find the standard bearings for your propeller- 
thrust, rocker arms and engine accessories in "the most 
complete line in America." For radical developments 
requiring special bearings, draw upon Fafnir’s 10 years 
of aircraft specialization. 



Wage-Hour Law 

Decision by the Wage-Hour 
Division of the Labor Depart- 
ment that the law applies to 
makers of tools, dies, patterns, 
designs, blueprints, etc., which 
do not go into interstate com- 
merce, but which are to be used 
in the production of goods for 


United Aircraft Corp., $10,- 
966.80, blades, propeller 
United Aircraft Corp., $ 
806.50, propeller assembly; air- 

Lockheed Aircraft Corp., 
$117,668.05, airplane 

Eclipse Aviation, Div. of 
Bendix Aviation Corp., $19,- 
778.40, starters, hand and elec- 
tric inertia; aircraft 


FAFNIR 


A V I A T I O It , December, 



"COCKPIT- COVER PARALYSIS" 

Cured on the Drawing Board! 


The tremendous quiver of a power-on stall smooths to 
the rush of a vertical dive ... to the blurred streak and 
shrill of full terminal velocity 9 * * Ease back the stick 
. . . into the clutch of a 9 -g pullout! * * s Suppose 
you had to jump . . . with a jammed cockpit enclosure 

Make no mistake: The wings that win wars will sec strains 
even your test-pilots won't give them! That's why jammed 
enclosures are lettered out — Fafnir K3L2 Ball Bearings 
lettered in— on the Vultcc tracing above. Even with the 
fuselage under 9-g strain, that cover is cased open at a touch! 


The Fafnirs it rolls on are not only frictionlcss but are free 
from wear, eliminating sloppy covers even after hundreds 
of hours of service. And they’re integrally sealed. Dirt 
stays out. Lubricant stays in. 

Ten years of close cooperation with the aircraft industry 
has produced a standard Fafnir for practically any job you 
can think of, in the widest range of aircraft bearings in 
America. You will find the assistance of the aircraft bearing 
specialists valuable in helping to solve your own bearing prob- 
lems. Write today for Fafnir Aircraft Bearing Catalog and 
specifications. The Fafnir Bearing Co., New Britain, Conn. 
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New Allison Plant is No Topsy 

(Continued from page 33) 



lighted and air conditioned and con- 
taining a battery of electric furnaces 
atmospherically controlled. Furnaces 
and quenching vats are half sunken 
for waist height operation. A pit be- 
neath the equipment gives easy access 
for inspection and servicing. The con- 
trol panel board at one end of the 

department. The Homocarb and 
Vapocarb furnaces are all convenient 
to quench tank and panel board. The 
Micromax Temperature Difference 
Control on the Vapocarb furnaces will 

Homo furnaces are intended for tem- 
pering ferrous and non-ferrous mate- 
rials. A Homo-Nitrider will be used 
to produce the specially hard case re- 
quired on nitrided materials. 

A complete installation for anodiz- 
ing, plating, and dicromating as well as 
equipment for bright cadmium, nickel, 
copper and chrome plating is included. 


plosion-proof automatically controlled 
bake-oven of the circulating air type 


plus or minus 2{ deg. throughout. A 
timed conveyor system passes the work 
through the oven. 

To speed up the tooling job, most 
of the headaches associated with fix- 
tures for machine tool equipment were 
absorbed in the machine tool builders’ 
plants. The vendors were supplied 
with the requirements and their con- 
tracts called for delivery of machines 

ment. As a result there will be very 
little adjustment required after instal- 
lation and that particular job rests 
squarely on the machine tool builders’ 
shoulders. 

Automatic control and hydraulic op- 


the equipment. A number of outstand- 
ing pieces of equipment are included 

accompanying photographs. 

To relieve the plant of some of its 
manufacturing load and to develop an- 


other source of supply within the Gen- 
eral Motors Corp., use has been made 
of a portion of the capacity and skilled 
labor of the Cadillac engine plant at 
Detroit. A portion of the supply of 
crankshafts, connecting rods and cam- 
shafts and their component parts are 
being turned out there. While it has 
been found generally impractical to 
utilize automotive facilities for air- 
craft engine production because of the 
differences in materials used and qual- 
(Tum to Page 102) 
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The wise investor always determines in advance 
what the return will be on his investment before 
he puts cash "on the line". You, who plan to 
invest in a course of training to prepare you 
for your future, must do the same. It is even 
more important to you, since your choice of 
training will determine how much money you 
will make all the rest of your life. Curtiss-Wright 
Tech career training is carefully designed to 
do just one thin g— MAKE MONEY FOR YOU, 
and for all other Curtiss-Wright Tech graduates. 


Our hundreds of successful graduates prove that 
Curtiss-Wright Tech training gets results and al- 
ways pays. It has provided them with a profitable 
occupation and secure future since it trained 
them in advance for the highest position they 
could ever expect to occupy. IT CAN DO THE 
SAME FOR YOU. 

We invite your consideration, investigation and 
comparison. The handy coupon will bring you 
full details. Use it. 


CURTISS M WRKJI-IT 
TECHNICAL INSTITUTE 

UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY SINCE IIS ESTABLISHMENT IN 1020 

GRAND CENTRAL AIR TERMINAL • 1226 AIRWAY 

GLENDALE (LOS ANGELES) CALIFORNIA 

Offering specialized and proven training in 


Aeronautical Engineering & Master Mechanics 
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DOUGLAS PRODUCTION 


Douglas production is more than a story of resources and facilities. Back of 
every operation is a never ending drama of scientific research and development. 


DOUGLAS AIRCRAFT CO., INC., SANTA MONICA, CALIF. 



Ms Equippwi with 




In this latest addition to its distinguished line of land 
transports — as in the giant "DC-4" and in other Doug- 
las types before it — Douglas Aircraft Co., Inc., Santa 
Monica, Cal., expresses its confidence in the qualities 
for which NORMA-HOFFMANN PRECISION stands. 
* * * * In the controls of the plane itself and in many 
of the instruments with which it is equipped, NORMA- 
HOFFMANN BEARINGS are employed. 

“Where the bearings must not fail"— on land, at sea, 
and in the air — practically every representative builder 
of aircraft, engines, instruments and aircraft equipment 
— including the U. S. Government — employs NORMA- 
HOFFMANN PRECISION BEARINGS to ensure safety, 
friction-free operation, long service and low maintenance. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U S A. 
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CECOSTAMP 


CECOSTAMP. 




TYPICAL AIRPLANE STAMPINGS PRODUCED ON CECOSTAMP 


CHAMBERSBURG ENGINEERING COMPANY 

CHAMBERSBURG • • P E N N A., U. S. A. 


T HE great airliners of today of tre- 
mendous carrying capacity arc a tribute 
to the genius of the aviation engineer and 
manufacturer. Combining extraordinary 
strength with light weight, the stampings 
used in modern aircraft are usually of 
stainless steel and high strength aluminum 
alloys. In stamping, the low ductility of 
such metals presents a problem that 
has taxed the ordinary form of stamping 
equipment. • The Chambersburg CECO- 
STAMP has been designed to pro- 
duce such stampingswith fewer 
blows and with greater true-to- 
dic accuracy. • CECOSTAMPS 
are being used by most of the 
world's leading airplane 
builders. Industries 
with similar problems 
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THIS ANALYSIS OF TEST RESULTS 
EXPLAINS THE HIGH QUALITY OF B*A*30 

Summarized below are the average results of 124 tests covering 
approximately 82,000 yards of B*A*30 delivered to the U. S. 

Army during the month of October, 1939. Not one yard was 
rejected and we believe these tests demonstrate the remark- 
able quality of B*A*30. 


Threads per inch 
Warp Filling 

81 .8 83.7 

Warp Filling 

strength strength 

86.48 91 .03 


% Elongation— under 
70 lb. tension 
Warp Filling 

9.74 7.56 

Weight 

per square yard 

3.93 


WELLINGTON SEARS COMPANY 

65 WORTH ST., NEW YORK, N. Y. 

SOLE EXPORT SELLING AGENTS 

MANUFACTURERS TEXTILE EXPORT COMPANY 


CANADIAN DISTRIBUTORS 

FLEET AIRCRAFT LTD. 




24 years ago... 



when ihe first N.A.C.A. report was written 
Roebling supplied data 
on Aviation Wires and Cables 


and today. • • 

Roebling continues to pioneer 
in meeting 

the increasingly severe 
specifications of the Aviation Industry 

JOHN A. ROEBLING'S SONS CO. 



KEEPING PACE WITH AN INDUSTRY 


WHOSE WATCHWORD IS PROGRESS 



Instruments are the choice 
of most pilots! 


G OOD AIRPLANES and good pilots assuredly deserve 
the most reliable instruments that human skill can 
devise and build. We believe so . . . and have built Pioneer 
Instruments that way for twenty years. The United States 
Army and Navy believe so . . . arid have long depended 
on Pioneer Instruments. America's commercial airlines 
believe so . . . and uniformly equip with Pioneer Instru- 
ments. Likewise, the majority of civilian aircraft owners 
place their trust in these excellent instruments. And all of 
this faith, we intend to continue to deserve. 

PIONEER INSTRUMENT 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 



Precisely! In one of the most modem of plants, | 
with atmosphere completely controlled, Pioneer [ 


and inspection equipme 



AIR TRANSPORTATION’S 

GREATEST YEAR 



transporta- 


UNITED AIR LINES 


Unc s 


The year 1939 has been the greatest i- - 

lion's history- ^ . xpregs were carried 

s ' h " 1 "'" ”” 

more frequent. useful to the 

In making air transportation^ c _ ^ oporll|iona have 
nation, government ’ flwient an.l smooth- 

joined together in a r - t . 0 . 0 rdinalion of the 

working alliance, ****** 

Civil Aeronautics Author. > ■ achicvcm ent behind 
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Erco* 

Metal Working Equipment 


will i\ 


increase 


your 


E VERY jilant engaged in forming sheet metal can benefit from 
the use of one or more of our machines. Specially designed to 
meet exacting demands of sheet-metal fabrication, they do a 
more efficient job with less waste of time and material. 

ERCO RIVETERS — make high production possible by punch- 
ing the hole, then inserting and setting the rivet in one con- 
tinuous operation. 

ERCO SHEET METAL FORMERS— produce difficult flanged 
and formed parts that formerly were limited to hand production. 

ERCO SHEET METAL SHRINKERS — perform an extremely 
wide variety of operations with a single set of jaws. 


Head of ERCO 
Sheet Metal Former 


Illustrated data — sent on request. 


Investigate our Hydraulic Stretching Presses for forming fairings, Head of ERCO 

cowling, stressed skin, float bottoms, etc. Details on request. Sheet Metal Sbrinker 

•TRADE-MARK REG. U. S. PATENT OFFICE. 


Engineering and Research 
Corporation 








Over 250 Aero I.T.I. Men 
^Already in the Same 
Plant 


To see a group of graduates as- 
semble for a picture is a frequent 
and familiar sight at Aero I.T.I. 

It means that some aircraft build- 
er has requested a certain num- 
ber of Aero I.T.I.-trained men. It 
is still another example of the ever- 
increasing demand in the industry for Aero I.T.I. gradut 


'(&€, Aero I.T.I. men headed tor, 
one ot the world's largest aircraft ’ 


jobs with 
builders 


The young men in the picture above are a typical group. Along 
with hundreds of other Aero I.T.I.-trained men, they are helping 
build some of the world's finest and most famous commercial and 
military aircraft. Many Aero I.T.I. men are charged with important 
duties. Many have advanced steadily and won greater and greater 
responsibility. 




DEPENDABLE CARBURETION at 20,00 0 FT. 



T HIS sleek, new Pan-American Airways Boeing Stratoliner, and 
its Holley Streamlined, non-icing Aircraft Carburetor are both 
perfectly at home at 20,000 feet. The four 1 100-horsepower 
Wright Cylcone Engines receive their "four-mile-a-minute" sup- 
ply of fuel regardless of altitude. 


HOLLEY CARBURETOR COMPANY • AIRCRAFT DIVISION • DETROIT, MICHIGAN 




» 4 A BOVE - THE - weather" flying has its 
jCx. counterpart in Berry Brothers’ super- 
quality aircraft finishes. They, too, are above 
the weather . . . Sky tested quality insures 
longer life. 

Berryloid pigmented dopes and lacquers, 
zinc chromate primer, Lionoil rust-preven- 
tive and other Berry Brothers’ aircraft 
finishes, are outstanding products . . 
well deserving of the phenomenal 
popularity which they enjoy. 


To do a better job, a product has to be 
made better . . . and that is the basic policy 
governing the production of every Berry 
Brothers’ aircraft finishing material. 

If you want more information on any 
specific product, an experienced salesman 
of long, practical knowledge will be glad 
talk over your needs. 



Specified by Republic 



ALUMINUM ALLOY 
— built by Fleetwings 


Now Welcomes CURTISS and STINSON 



Due to FLEETWINGS' reliability in engineer- 
ing, workmanship, and maintenance of delivery 
schedules, CURTISS and STINSON have 
placed military orders with FLEETWINGS and 
thus join the U. S. Air Corps, U. S. Navy, U. S. 
Coast Guard, Glenn L. Martin Company, 
Republic Aviation Corporation, Bell Aircraft 
Corporation, Brewster Aeronautical Corpora- 
tion and others whom FLEETWINGS serve. 
Send FLEETWINGS your inquiries on wings, 
fixed and movable surfaces, tanks, fire walls, 
ammunition boxes, bomb chutes, hydraulic 
equipment, landing gears, etc., etc. 


STAINLESS STEEL or ALUMINUM ALLUY 

Design • Engineering • Fabrication 
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T HE M-62— far from being an adaptation of a commer- 
cial airplane— has been specifically designed through- 
out to meet the highly individualized requirements of 

For example : Strength — the M-62 is built to the rigid 
standards of the U. S. Army, which specify a strength 
factor of 10 rather than the 7 or less usually offered by 
commercial aircraft. Easy ground handling — its very 
wide landing gear tread, its vertical landing gear mo- 
tion, its low center of gravity, and its steerable tail 
wheel, all give the M-62 exceptional ground handling 
characteristics. Excellent vision— both front and rear 


Modern design — the low-wing' design of the M-62 is 
particularly advantageous since it makes for an easy 
transition to the more advanced types. 

From stem to stern, from bellcranks to basic design, 
the M-62 has been engineered to fulfill its mission effi- 
ciently, economically, and safely. Complete details and 
specifications will be gladly sent to interested officials. 



FAIRCHILD AIRCRAFT 

Division oj Fairchild Engine & Airplane Corpora- 
tion, Hagerstown, Mi... .Cable Address “Faircraft" 




The large transparent sections of the North 
American NA-44 — permitting perfect visi- 
bility in every direction — are further exam- 
ples of modern aircraft construction made 
possible by PLEXIGLAS. Resistant to the effects 
of sun and weather, PLEXIGLAS is specified 
by all leading manufacturers because of the 
permanence of its colorless transparency. 



Rohm & Haas Company, Inc. 

222 W. Washington Square, Philadelphia, Pa. 





BELLANCA CRUISAIR 



— Sieved by Uie jjamCMA. "tf-lcviA" 



The Cruisair was designed by the some engineering staff — is built by the 
some craftsmen — and constructed to the some exacting standards associated 
with the name "Bellanca" on record-breaking planes in the military and com- 
mercial fields. 

Classic lines of the Cruisair reflect the advanced aerodynamic design and 
husky efficiency of the Flash — the formidable fighter for aerial combat and 
bombing use. Associated with this heritage of quality, sturdiness and efficiency, 
are these additional exclusive Cruisair features: 

★ — Luxurious three-place cabin of advanced styling. 

* — Full-cantilever low wing with RETRACTABLE LANDING GEAR. 

A — Airline type radial engine in N.A.C.A. type cowl. 

A- — Stabilizer tip fins — imparting non-spinning characteristics. 

W — Easy to buy — easy to fly! 

Enthusiastic owners are flying their Cruisairs away from the factory — insure 
prompt delivery of YOUR Cruisair by scheduling your order NOW. Write 
today for detailed literature and name of nearest distributor. 

BELLANCA 

AIRCRAFT CORPORATION 

NEW CASTLE, DELAWARE, U. S. A. 


AVIATION 



•U it ☆ ^ 

USED BY THE WORLD’S LEADING 


AIRPLANE ENGINE BUILDERS 


Wherever and whenever records are made 
for speed, for safety, or for sustained 
flight, you'll generally find the story the 
same . . . "Equipped with American Ham- 
mered Piston Kings." 

Since 1914 American Hammered Piston 
Rings have been used by the world's lead- 
ing Aircraft Engine Builders. This sus- 
tained leadership was not won and main- 
tained by the performance of one or two 


rings . . . but by continuous ring improve- 
ments and developments that keep pace 
with the needs imposed by new motor 

When you buy rings . . . specify American 
Hammered. Your engines deserve the best. 

HOPPERS COMPANY 
American Hammered Piston Ring Division 
Baltimore, Md. 


American Hammered Piston Rings 


aKOPPERS 


AVIATION 
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This hook that has set 
ing is FREE to every 


Forward March In Your Flying Career— with 

AVIATION and this 160 page, practical manual 




THE FORMICA INSULATION COMPANY, 4628 SPRINC GROVE AVE., CINCINNATI, OHIO 




HEALD 

A NAME SYNONYMOUS WITH PRECISION GRINDING 
and PRECISION BORING MACHINE TOOLS 


Where work requires that super- 
critical finish and precision so 
emphatically demanded by the 
airplane industry Heald products 
are producing the results required. 
Heald Internals and Bore-Matics 
will be found the world over in 
all plants manufacturing airplane 
engines. 


★ BORE-MATICS ... for pre- 
cision boring, facing, turning — 
Single and Double End. 


-k ROTARY SURFACE GRIND- 
ING MACHINES 

★ SPECIAL MACHINERY EX- 
CLUSIVELY FOR AIRPLANE 
ENGINE PARTS 


THE HEALD MACHINE COMPANY 


WORCESTER, MASS., U. S. A. 



Now Ready . . . 

INTEBAVIA ABC 

(Third Edition ) 
It is just off the press — this most comprehensive of all 
reference works on world-wide aviation data: the 
world's aviation authorities, military air forces, com- 
mercial air lines, equipment manufacturers, aircraft 


AND BETTER: This new Edi 
;es of compact, verified data in five 1 
new 200-page Atlas Section with 
maps .... over 20,000 listings (m 
es) of air ministries, owners and open 
ports, aeronautical radio stations, etc.; als 
facturers of planes, equipment and suppl: 
data on their personnel and products. 
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PORTERFIELD AIRCRAFT CORPORATION 1726 Wabash Avenue, Kansas City, Missouri 




Govro-nelson 


ONAN AIRCRAFT AUXILIARY 
ELECTRIC PLANTS 




D. W. ONAN & SONS 


Precision Begins in the Tool Room 


ACCURACY, PRECISION AND SPEED are 
required in the Aviation Industry. 


AH three are dependent on Properly ground 
Drills, Cutters and Tools. 



Operation-Variable Clearance variable point angles ) 





OLIVER INSTRUMENT COMPANY, 1400 E. Maumee St., Adrian, Mich. 


What’s NEW in Flying? 


Find the answer every month in Aviation — 
the oldest American aeronautical publica- 
tion — the most up to date. 

New training methods — new flying prac- 
tices — new theories, money making sugges- 
tions — important maintenance and repair 
ideas for those who fly for pleasure or busi- 
ness, transport or airport operators, etc. — 


thoroughly covers every angle of flying — 
business and private — in complete under- 
standable articles fully illustrated with 
photos, charts and diagrams. 

If you are interested in flying, Aviation 
is as essential to you as fuel to the motor. 
Start reading it regularly today. 


Mail Coupon Now . . . No Money Needed 




Boeing School 
of Aeronautics 


a division of 

UNITED AIR LINES W 



Learn Aeronautical Drafting and Design 
in New York at Stewart Tech 


• This Course fully conforms to the latest de- 
velopments in the fast-moving aviation indus- 
try. It includes instruction and practice in 
Engineering Mathematics, Applied Mechanics, 
Strength of Materials, Stress Analysis, Aero- 
dynamics, and Aeronautical Drafting and De- 
sign, and prepares the student for an engineer- 
ing department position. 


her Courses are Aircraft Master Mechanic’s, 
rcraft Sheet Metal and Aeronautical Draft- 
s' New classes now forming. Write 
omptly for full particulars, stating age, edu- 
tion, and Course preferred. 

School of Aeronautics 

STEWART TECHNICAL SCHOOL 


Specialists in 

AVIATION SECURITIES 

(Traded over-the-counter) 

Inquiries Incited 

HOIT, ROSE & TROSTER 



DEPENDABILITY . 

AEROMARINE instrument co., inc. 


If there is anything you want— 

or something you don't want that other readers 
of this paper can supply — or use— advertise it in 


Aviation's Market Place 


AVIATION "CLASSIFIED" 




PRODUCTION NECESSITIES 



STANDARD EQUIPMENT IN MANY » i»* «* 
ENGINE OVERHAUL PLANTS FOR ” any “ 
REFINISHING OR CLEANING PARTS 

SCHAUER MACHINE COMPANY 


is lor more FOR BETTER 

aue, do it LAPPING 

1 TanTo” BURRING 

POLISHING 
FINISHING 
e speeds — SMALL PARTS 

IN MAINTENANCE SHOPS 

ext^s^vel^^^r 10 reconditioning 

CINCINNATI, OHIO 






Over 50 years of business paper 
publishing experience plus a large 
field force and trained personnel 
enable McGraw-Hill to offer a 
unique Direct Mail List Service — 
Write today for your copy of 
"Hundreds of Thousands of Reasons 
Why” — It will tell you about 
McGraw-Hill Lists and how they 
are getting results for others. 


What Fields Do You Want 
To Reach 

Aviation Industry 
Bus & Transit Industries 

Chemical Process Industries 
Civil Engineering & Construction 
Coal Mining 

Electrical Appliance Dealers 
Electrical Contractors 
Electrical Industry 
Electrical Wholesalers 
Food Industries 
Manufacturing Industries 
Metal Mining 
Metal Working Industries 
Mill Supply Distributors 
Power Engineers 
Product Engineers 
Radio Dealers Sc Wholesalers 
Radio Engineers 
Textile Industries 


DIRECT MAIL DIVISION 

McGRAW-HILL PUBLISHING CO., INC., 330 W. 42nd Street, New York 


\ 




Worthy of each other . . 
company they keep! 

R ELIABILITY of the highest order, Bendix- Scintilla Aircraft Magnetos 
proved so thoroughly and so and Bendix Aircraft Spark Plugs— 
often it is beyond question, has both virtually hand-built to stand- 
rds of utmost excellence, admirably 
implement each other. They are 
ainstakingly designed to do so. 
ogether, they provide the finest 
jnition commercially produced. 


Scintilla Aircraft Ignition Equipmen 
in every branch of aviation— the Army 
the Navy and every airline in Am 
In this distinguished com; 


SCINTILLA MAGNETO 

BENDIX- SCINTILLA 

/yZaynedoi. a*zc/<£fizi/z£/%uy/i. 


. and of the 



When you want JMcil 

If you want competent and efficient executives 
or assistants, experienced in the Reid served by 


Extra Large Capacity 

TURRET PUNCH PRESSES 



AVIATION’S MARKET PLACE 


FOR SPEEDING ALL-METAL AIRCRAFT 




WIEDEMANN “omrany 

1801 SEDGLEY AVE. PHILADELPHIA, PA. 





CLASSIFIED ADVERTISING 


AVIATION'S 

Market Place 

n Accicicn * " ADVERTISING 


TO AVIATION READERS: THIS IS YOUR "MARKET PLACE" 


USED PLANES FOR SALE 
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Engines & Parts 
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Equipment & Products 



PS 

sSs&ffij* hk "3S 

l^:ssfs,ss 

Stinson 


jlgpW 

mmim 

ppSS'SSfapp 

iiiliW 

■SSI 

*”« 

wmm 

IMISISWI 


mmmm 

— 

1 

Used Planes— General 
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AVIATION S MARKET PLACE 



£crrh Aircraft 
Inc. 

ISTINSON 

[) I S T R I B U TORS 
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AVIATION'S MARKET PLACE 



Where To Buy 

(SUPPLEMENT) 

New Equipment — Accessories — Materials — Supplies 


P H E N I X 

AIRPLANE DOPES 

CLEAR and PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO. 



BOOKS 


»»TITANI N E - > 

TITAN INE INC. UNION, N. J. 


AMERICAN FLEA SHIP SS 


TAIL WHEEL with BRAKES 


m 


s. CIVIL AIR REGU- 

269 Illustrations 

TWs!"? i OMI'hETK text for '.vciy pilnt-Mudent. 
Amxtrur. Frhalr. Solo, I.tmitcl t'otomttcUl anil 
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Getting a Job in Aviation 

By CARL NORCROSS 






McGraw-Hill Book Company, Inc. 


If there is anything yon want— 

or something you don't want that other readers of this paper can supply— or use — advertise it in 

Aviation's Market Place 


AVIATION "CLASSIFIED" 


AVIATION'S MARKET PLACE 


Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


OPPORTUNITIES 

FOR YOUNG MEN 

IN AVIATION 

Who are Qualified fa Fill 
Responsible Positions 

COMBE "sI^HOOL^Of'^ERONAUTiS? which” olio™ 


West Trenton 
New Jersey 


SCHOOL OF AERONAUTICS 



AVIATION 


Learn 

AIRPLANE DESIGNING 


>D COMtSFONDINCE SCHOOL 


Copy fo 

"SCHOOL SECTION” Advertisements 

In the January Issue Required 
by December 18th 





We invite 

every young man in- 

terested in 

aviation to visit our 

school to 

inspect our facilities 

and equipn 

ent before they enroll. 

Write for catalogue stating your 
age. 


INSTRUMENT FLYING 

where airline pilots fly 
Sundorph Aeronautical Corp. 


For Additional Advertising of 

Schools and Flying Instructions 





A NEW CULVER’S COMING 


More modern than tomorrow ••• A startling 
innovation in aircraft design with a power- 
to-weight ratio assuring a trulg phenomenal 
performance— and priced in the *2000. range. 


rhll 52 ills *S.3sf S-Ss 8=8 s 5 1 



The Correct Nut 


FOR EACH AIRCRAFT FASTENING 

. . . and every one embodying 
the proven Elastic Stop principle 

E very advance in all-metal aircraft design has presented 
new fastening problems . . . and each problem has been 
met with a specially developed Elastic Stop Safety Nut, 
Now, more than 700 types and sizes are available... 
collar that overcomes vibration and meets the demands of 

Write for this 56-poge Cotolog 

STIC STOP^NU T^CORP ORA T 1 0 N 



We'll save you money, making 

AIRCRAFT and ENGINE PARTS 


h: 
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Save money in 
your own plant 



THAT DON'T SHOW 
ON THE BOOKS! 


ifference between 

• International Correspondence Schools, 
specializing in group employee-training 
programs, lias current agreements with 
2000 progressive companies. 

• Executives of these companies testify 
that I. C. S. training increases the value 
of employees — fits them to do their work 
better, in less time, and more intelligently. 


• I' or information on the various programs 
of employee-training offered hy I. C. S., 
write for your free copy of “The Business 
of Building Men.” Address: 

International 

Correspondence 

Schools 




VOUGHT-SIKORSKY AIRCRAFT 

STRATFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 





EQUIPMENT 

gives you confidence 



Series 11— Hand Inertia Starter 


Your faith in the reliability of Eclipse equipment 
is not founded on one test— or a dozen— or a hun- 
dred. Nor was it gained in a day— or a year. 

The universal confidence aviation places in 
Eclipse products is the result of literally hun- 
dreds of thousands of flights in every type of 
service through many years. 

An Eclipse product is always a reliable product 
— before it is ever offered to an airman. That's a 
thoroughly proved fact worth remembering. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 


Type E-160— Direct 
Cranking Electric Starter 


1500 watt Engine Driven 
Generator— 12 or 24 volt 


Eclipse Electric Motor Driven 
"De-Icer" Distributing Valve 


Type B3 

Air Pump (engine driven) 


Eclipse Propeller 
Anti-Icer Pump 


Type 8-GM— Electric 
Motor Driven Hydraulic Pump 



